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4.L (j.1)
PURPOSE OF DOCUMENT

This Sampling and Analysis Plan (SAP) has been developed for the

RCPA Facility Investigation (RFI) activities at Carswell Air Force

Base (Carswell AFB). Procedures outlined in this plan are designed

to describe the collection of geologic data, hydrologic data,

environmental samples, laboratory analysis of those samples for

potential contaminants, evaluation of the analytical results and

field measurements with respect to quality control data and the

interpretation and analysis of QA/QC reviewed data. The plan will

be effective after final approval.

The success of Carswell AFB's Installation Restoration Program

depends on team effort and total dedication from parties involved.

Therefore, efforts will be focused on achieving and maintaining

compliance with this Sampling and Analysis Plan and pertinent

regulations.

The point of contact for this investigation is as follows:

Mr. Chris Hobbins

Team Chief (TC)

AFCEE/ESB

Building 624 W.

Brooks AFB, Texas 78235-5328

Phone: (210) 536-5261

3517-0111.07
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SAMPLING AND ANALYSIS PLAN (SAP)

DISCLAIMER NOTICE

This Sampling and Analysis Plan has been prepared for the United

States Air Force by Law Environmental, Inc. for the purpose of

aiding in the implementation of a final remedial action plan under

the Air Force Installation Restoration Program (IRP). As the

report relates to actual or possible releases of potentially

hazardous substances, its release prior to an Air Force final

decision on remedial action may be in the public's interest. The

limited objectives of this plan and the ongoing nature of the IRP,

along with the evolving knowledge of site conditions and chemical

effects on the environment and health, must be considered when

evaluating this report, since subsequent facts may become known

which may make this plan premature or inaccurate. Acceptance of

this sampling and analysis work plan in performance of the contract

under which it is prepared does not mean that the Air Force adopts

the conclusions, recommendations or other views expressed herein,

which are those of the contractor only and do not necessarily

reflect the official position of the United States Air Force.

Copies of this plan may be purchased from:

Government agencies and their contractors registered with the

Defense Technical Information Center (DTIC) or should direct their

requests for copies of this work plan to:

Defense Technical Information Center
Cameron Station
Alexandria, VA 22304-6145

Non-government agencies may purchase copies of this document from:

National Technical Information Service (NTIS)
5285 Port Royal Road
Springfield, VA 22161

3517-0111.07
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SAMPLING 1D ANALYSIS PLAN (SAP)

PREFACE

Law Environmental, Inc. (Law) was contracted by the U.S. Air Force

Center for Environmental Excellence (AFCEE) to perform a RCR.

Facility Investigation (RFI) at two sites at Carswell AFB, Texas.

The two sites to be investigated include: Unnamed Stream (IRP Site

SD-13/SWMU 64) and POL Tank Farm (IRP Site ST-14/SWMtJ 68). The

primary objective of this field investigation is to investigate the

extent of soil and ground water contamination at each site and

assess the overall environmental status of the sites in order to

support the recommendation of appropriate further actions. Project

objectives will be achieved through the use of the following

methods of investigation: geophysical and geochemical surveys;
soil and ground water samples for field screening and laboratory

analysis; and surface water and sediment samples for laboratory

analysis.

The SAP outlines the site objectives, the data quality objectives,

the field activities, sample collection, and laboratory analytical

procedures required for the RFI at Carswell AFE.

The SAP is composed of two documents - the Quality Assurance

Project Plan (QAPP) and the Field Sampling Plan (FSP).

The QAPP consists of detailed information on defining and assuring

that the Data Quality Objectives (DQOs) are achieved. DQOs are

considered through various project tasks, including writing of

plans, field work, and laboratory analysis. The QAPP delineates

the procedures necessary to achieve DQO goals.

The FSP describes field tasks necessary for implementing the

project objectives. Field tasks are described in detail to ensure

that the DQOs are achieved during field activities.

3517-0111.07
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Mr. John O'Brien is the Project Manager for the RFI. Members of

the field investigation team will be selected prior to commencement

of field activities.

The QAPP was prepared by Ms. Dance Kurtzer and reviewed by Mr.

Jerry Preston and Mr. Fred Sharpe. The FSP was prepared by Mr. Jim

Beaver and Ms. Dance Kurtzer and reviewed by Mr. Jerry Preston and

Mr. Fred Sharpe.

The support and assistance of Mr. Chris Hobbins (AFCEE) and

personnel at Carswell AFB are greatly appreciated.

______________ 4.
John F. O'Brien E. Fred Sharpe, Jr., P.E.
Project Manager Principal

Louis S. Karably, P.E.
Program Managerl

3517- 0111.07
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1.0 QUALITY ASSURANCE PROJECT PLAN

1.1 INTRODUCTION

This RCRP Facility Investigation (RFI) Quality Assurance Project

Plan (QAPP) is provided in support of the United States Air Force

(USAF) Installation Restoration Program (IRP) f or 2 sites located

at Carswell Air Force Base (Carswell AFB), Texas. This

investigation will adhere to those procedures specified by the

Guidance EPA 530/SW-89-031 and Provision VIII RCR Facility
Investigation of the permit issued to Carswell AFB by the Texas

Water Commission (TWC) on February 7, 1991. This investigation

will be supplemented by the Air Force Center for Environmental

Excellence (AFCEE) in the Handbook to Suort the Installation

Restoration Program (IRP) Statements of Work: Volume I - Remedial
Investigation/Feasibility Studies (RI/FS) (AFCEE, 1991).

1.1.1 The U.S. Air Force Installation Restoration Program

The objective of the Air Force IRP is to assess past hazardous

waste disposal and spill sites at Air Force installations and to

develop remedial actions consistent with the National Contingency

Plan (NCP) for those sites which present a threat to human health

and welfare or the environment. Additional information regarding

the Air Force IRP is discussed in Section 1.0 of the Work Plan.

1.1.2 Purpose and Scope

The Sampling and Analysis Plan (SAP) describes those procedures

necessary to perform a quality controlled sampling effort during

the execution of the project's scope of work. The activities

addressed by the SAP include:

3517-0111.07 1-1



• Installation of monitoring wells
• Soil borings
• Acquisition of ground-water, surface and subsurface soil,

surface water and sediment samples
• Decontamination of equipment
• Calibration of field instruments
• Aquifer (slug) testing
• Maintenance of laboratory and field QA/QC
• Geophysical survey
• Chemical analysis
• Preventative maintenance
• Data quality assessment
• Corrective action
• Quality control (QC) checks
• Quality assurance (QA) audits and reports

Specific quality control requirements are specified in Appendix A.

1.2 PROJECT DESCRIPTION

Carswell AFB is located in northeastern Texas, in Tarrant County,

six miles west of downtown Fort Worth, as shown in Figure 1-1.

This RFI for Carswell AFB will investigate the 2 sites listed

below:

Unnamed Stream (IRP Site SD-13/SWMEJ 64)
• Petroleum, Oil, Lubricants (POL) Tank Farm (IRP Site ST-

14/SWMU 68)

Detailed site maps are presented in Section 2.1. The RFI for each

site is designed to evaluate the presence and extent of
contamination. The following sections present the project

background, scope and objectives.

3517-0111.07 1-2



FIGURE 1-1 i?321
LOCATION MAP OF CARSWELL AFB
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1.2.1 Project Background

The 2 sites included under this RFI were identified as possibly

contaminated sites through the efforts of the Installation

Restoration Program Phase I Records Search Report (CH2M Hill,

1984). Information from that report is supplemented by information

from the literature and from the general findings of studies

conducted by the Radian Corporation (Radian, 1986, 1991).

1.2.1.1 POL Tank Farm Site (IRP Site ST-14/SWMtJ 68) - The POL

Tank Farm is located in the east area of Carswell AFE, west of and

adjacent to Knight's Lake Road and north of Hobby Shop Road (Figure

1-2). The Fuel Loading Area is east of Knight's Lake Road.

Three above-ground POL storage tanks currently are in place at this

site and an additional three tanks have been removed from the site.

Leaking underground POL lines are suspected to have released an

undetermined amount of fuel products into the soil and ground water

at and south of the POL Tank Farm during the early 1960s. The

leaking lines were reportedly located and replaced and no further

fuel releases were documented after 1965. Previous studies

(Radian, 1986, 1991) have found evidence of contamination by

organic compounds, including ethylbenzene, benzene, chlorobenzene
and total xylenes. Lead and chromium in excess of Maximum

Containment Levels (MCLs) were also detected in the ground water at

this site.

1.2.1.2 Unnamed Stream Site (IRP Site SD-l3/SWMIJ 64) - The Unnamed

Stream and Abandoned Service Station are located near the eastern

boundary of the base, east of Rogner Drive and north of Farmer's

Branch. This site consists of two locations, the paved area around

the Abandoned Service Station and the intermittent stream flowing

from an oil/water separator to Farmer's Branch (Figure 1-3).

3517-0111.07 1-4



FIGURE 1-2

LOCATION OF EAST AREA SITES
CARS WELL AIR FORCE BASE, TEXAS

2J

>

ABANDONED
SERVICE STATION

1-5

cP



FIGURE 1-3

LOCATIONS OF FRENCH DRAIN
AND OIL/WATER SEPARATOR, SiTE SD13,

(AFTER RADIAN, 1991a)
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The Abandoned Service Station area may contain one or more USTs

that may have leaked petroleum products. The Unnamed Stream flows

from the oil/water separator that is the terminus of a french drain

system installed in 1965, reportedly to recover fuel leaking from

either the Abandoned Service Station USTs and/or the POL Tank Farm.

Previous studies (Radian, 1986, 1991) detected low levels of

organic contamination in the ground water at this site. Surface

water samples contaminated with lead and arsenic in excess of MCLs

were collected from the Unnamed Stream downstream from the

oil/water separator.

1.2.2 Project Scope and Objectives

The following sections describe the site-specific scope and

objectives. The objectives described below will be accomplished

through the collection of geological data, hydrogeological data,

and collection of environmental samples; the laboratory analysis of

these samples for potential contaminants; the evaluation of the

analytical results and field measurements with respect to quality

control data; and the interpretation and analysis of valid data.

The data generated by this project must be of sufficient quality

and quantity to meet the overall project objective, which is to

improve site characterizations that would ultimately lead to

remediation of the sites. The purpose of this RFI at Carswell AFB

is to collect assessment data for ground water at POLi Tank Farm and

for soils, surface water, sediment, and ground water at the Unnamed

Stream. This RFI will be prepared to meet requirements included in

Part VIII of the RCRA Permit Number HW-50289, Attachment B. The

focus of this work will be to characterize the spatial distribution

of contamination at each site and its potential for transport. The

findings of this RFI will be used to support the recommendation of

appropriate further actions. The criteria established in the
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.1.

Sampling Analysis Plan Will be used to determine the possible need

for a corrective measures study to define and evaluate remedial

action alternatives.

Health and Safety data will be used to establish the level of

protection needed for the work party and other site-related

personnel. These data will be gathered by the use of geophysical

instruments, organic vapor analyzers (HNu), Draeger tubes, tn-gas

monitors, and explosimeters utilized during non-intrusive and

intrusive activities.

Table 1-1 presents a combined list of the potential contaminants at

both sites. This table is compiled from the list of compounds in

the SW846 EPA Test Methods for Evaluating Solid Waste. The

compounds listed are based upon the parameters of interest for each

of the sites at Carswell AFB. In order to further evaluate the

sites, samples of surface and subsurface soil, ground water,

surface water, and sediment will be collected. The parameters of

interest for each site for each of these matrices are presented in

Table 1-2. The number of samples to be collected are presented in

Section 2.2. The collection and analysis of background soil and

ground-water samples will be performed according to the AFCEE

request on October 28, 1993. This AFCEE directive requested that

background ground-water and soil samples be collected from the

proposed upgradient monitoring well adjacent to Rogner Drive. The

following subsections describe the background scope and objectives

for each site.

1.2.2.1 POL Tank Farm Site - Field tasks to be performed at the

POL Tank Farm site include a geophysical survey and geochemical

survey.

A. Geophysical Survey - A surface geophysical survey will be

performed to help characterize the near surface conditions and

3517-0111.07 1-8
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to locate utilities and abandoned tanks and pipechases. A

single type of geophysical survey (ground penetrating radar)

will be performed at the POL Tank Farm site during the field

work.

B. Geochemical Survey - A geochemical survey will be conducted at

the POL Tank Farm site as part of the RCR.A facility

investigation effort. Twenty-five survey points will be
performed utilizing the StrataprobeTM System, which is a direct

push method f or ground-water investigation developed by

Transglobal Environmental Geochemistry (TEG). These ground-

water samples will provide supplemental analytical information

in order to delineate the extent of contamination (see Figure

1-4)

1.2.2.2 Unnamed Stream - Field tasks to be performed at the

Unnamed Stream include a geophysical survey, monitoring well

installation, aquifer testing, soil sampling and surface

water/sediment sampling.

A. Geophysical Survey - A surface geophysical survey will be

performed at both sites to help characterize the near surface

conditions and to locate utilities and abandoned tanks and

pipechases. A single type of geophysical survey (ground
penetrating radar) will be performed at the Unnamed Stream

during the field work.

B. Soil Sampling - Two soil samples will be collected from each

of three soil borings. The samples will be screened by hand

held portable organic vapor analyzer(s) (OVAs) used to screen

the air vapors at the head of the augers, in the breathing

zone and in the soil sample headspace. The OVAs will be

equipped with photoionization detectors (PID). The PID

equipment manual is presented in Appendix C. One soil sample
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will be collected at the depth that has the highest OVA

reading. The second sample will be collected at the ground-

water interface. If the OVA screen results are nondetect, a

default depth of five feet will be sampled.

Two additional soil samples will be collected from the soil

boring located northwest of the French Drain and east of

Rogner Drive f or a total of four soil samples from this boring

(See Figure 2-2). This upgradient soil boring will be

completed as an upgradient monitoring well and this location

will be used to establish background soil and ground-water

data for the site. One surface soil sample will be collected

at the 6 to 12 inch interval. And an additional sample will

be collected at the depth with the second highest OVA reading.

Soil borings will be performed to allow installation of each

monitoring well. The soil borings will provide subsurface

information for well design and site stratigraphy as well as

assessment of the presence of site constituents in surface and

subsurface soils.

C. Monitoring Well Installation - Each of the three soil borings

discussed above will be completed as shallow monitoring wells

to assess the presence of site constituents in subsurface

soils and the surf icial aquifer. One monitoring well will be

located upgradient of this site and will be used to establish

background information for this site. Two monitoring wells

will be located downgradient of this site.

D. Aquifer Testing - In-situ hydraulic conductivity tests will be

performed on the new monitoring wells a minimum of 24 hours

after ground-water sampling. The tests will be conducted to

determine formation permeability. The results of the tests

will be used to estimate ground-water flow rates.

3517-0111.07 1-14



,cL

E. Surface Water/Sediment Sampling - Three surface water/sediment

samples will be collected at this site to assess if site

constituents are affecting surface waters and underlying

sediments in the area.

1.2.3 Subcontractors

The subcontractors to be utilized for this RFI investigation along

with their service to be performed are identified in Section 1.3.

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES

Project organization and responsibilities for the RFI for the two

sites at Carswell AFB are discussed in the following sections.

1.3.1 Prolect Organization

Law Environmental, Inc., Government Services Division (Law) will

manage the project and provide services related to field samples,

geophysics, data analysis, site characterization, and reporting.

ATEC Environmental Services of Dallas, Texas will be

subcontracted to perform the drilling services.

Law Environmental National Laboratories - Pensacola,
Florida (LENL-P) will be subcontracted as the primary

laboratory to perform the chemical analysis of the soil

and water samples.

Transglobal Environmental Geochemistry (TEG) of Austin,

Texas will be subcontracted to perform the ground-water

reconnaissance technique at the POL Tank Farm area. TEG

will perform a ground water field screening utilizing a

3517-0111.07 1-15
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direct push cone penetrometer type sampling system. The

TEG sampling technique, Strataprobe' is described in

Section 2.1.3. They will also perform on-site analysis

of the ground water collected. The TEG QA information is

in Appendix B-2.

An OSHA-certified and Texas state licensed local
surveying company will be subcontracted to survey the

soil borings, monitoring wells, and other sampling
locations. In addition, the surveyor will prepare a site

map.

Ensite, Inc., will be subcontracted to handle the

transport and disposal of drummed soil cuttings,

decontamination fluids, and development and purge water

generated during investigative activities.

The project organization is shown on Figure 1-5.

1.3.1.1 Law Environmental. Inc. - Law Environmental's Government

Services Division will provide the project management, engineering

and analysis, and sampling through its in-house resources. It is

a branch of Law Environmental, Inc., which, in turn, is a wholly-

owned subsidiary of Law Companies Group, Inc. Law Companies Group,

Inc., is entirely employee owned.

1.3.1.2 Drilling Subcontractor - ATEC Environmental Services,

Dallas, Texas will be responsible f or drilling soil borings and

installation of monitoring wells. The drilling engineer will

follow direction from the Site Manager during field activities and

from the Project Manager prior to and after field work.
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1.3.1.3 Chemical Analysis Laboratories - The Law Environmental,

Inc., National Laboratories facility in Pensacola, Florida (LENL-

P), is the Law Environmental, Inc., chemical testing laboratory

which was established in 1989. LENL-P will be the laboratory

responsible for providing sample shipping containers, chain-of-

custody documents, chemical analysis, reporting, and laboratory

QA/QC. LENL-P will perform all analyses of soil, ground water,

surface water and sediments and associated QC samples.

LENL-P will report directly to the Project Manager during the

project. LENL-P has integrated Quality Assurance/Quality Control

(QA/QC) procedures into their laboratory design and standard
operating procedures. LENL-P is certified in several states. In

order to perform analyses for AFCEE projects, LENL-P has undergone

and complied fully with audits conducted under the auspices of the

Air Force. LENL-P's key personnel and their positions and

responsibilities are outlined in Appendix B-l.

1.3.1.4 Geochemical Survey - Transglobal Environmental

Geochemistry, Texas (TEG), specializing in ground-water screening,

will conduct the geochemical survey. They will perform on site

sampling and analysis of the ground water generated during the

ground-water screen. TEG's system has been recognized and approved

by the Texas Water Commission (TWC) as a viable tool for studying

ground water contaminated plumes.

1.3.1.5 Surveying Subcontractor - A local engineering and

surveying firm, certified in the state of Texas, will be

subcontracted to survey boring/sampling locations and elevations

and prepare site maps. The firm will report directly to the Site

Manager during their survey activities and to the Project Manager

prior to and after field work. Their in-house Professional
Engineer (PE)/Registered Land Surveyor (RLS) will perform the field
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surveying and preparation of the final site map. These individuals

will follow the AFCEE guidance documents, provided by Law, to

prepare their draft and final site map.

1.3.1.6 Ensite - Environmental Contractor - Ensite will be

contracted to perform services related to handling, transport and

disposal of investigative derived wastes generated during the field

investigation. Ensite, located in Atlanta, Georgia, is a wholly-

owned subsidiary of Law Environmental and is a licensed site

remediation contractor.

1.3.2 Key Prolect Individuals

Key project participants for this project include the project

principal, project manager, project chemist, project geologist/site

manager, health and safety officer, laboratory manager, and field

work parties. The following paragraphs provide a description of

the proposed project assignments and responsibilities, a list of

individuals expected to serve in each capacity, and a brief

synopsis of the participants' related experience.

1.3.2.1 Prolect Principal - The Project Principal provides
technical quality control, oversight and direction for all aspects

of the site investigation and data evaluation. Mr. E. Fred Sharpe,

Jr. P.E. will serve as the Project Principal. Mr. Sharpe, a

Principal with Law Environmental, will serve as the senior reviewer

of Law's reports of the Carswell AFB RFI sites. Mr. Sharpe has

over 24 years experience with Law Companies.

1.3.2.2 Prolect Manager - The Project Manager is responsible for

the overall management of the Carswell AFE RFI. He coordinates

between office and field personnel, manages administrative
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requirements, and supervises schedules, technical approach,

implementation, and report preparation. Mr. John O'Brien will

serve as project manager. Mr. O'Brien has six years of

professional experience in site and project management. He is

presently managing projects under RCRA, CERCLA, and IRP guidance

including Carswell AFE.

1.3.2.3 Site Manager - The Site Manager will coordinate and

supervise the field investigation activities. The Site Manager may

also serve as the Health and Safety Officer for the field

operations, and will be responsible for the implementation of the

Work Plans and Health and Safety Plans. The Site Manager's primary

responsibility is the health and safety of the workers on site.

Mr. Tom McComb will serve as the Site Manager for this project.

Mr. McCornb is a Professional Geologist with over seven years

experience in site investigations and assessments.

1.3.2.4 Prolect Chemist - The Project Chemist is responsible for

preparing and implementing the field sampling, preservation, chain-

of-custody, and shipping activities. The Project Chemist also

performs data evaluation on the chemical data. Ms. Dance Kurtzer

will serve as the Project Chemist f or this investigation. Ms.

Kurtzer is a chemist with over three years of experience in

environmental chemistry, Quality Assurance/Quality Control (QA/QC)

and data evaluation.

1.3.2.5 Laboratory Project Manager - The Laboratory Project

Manager is responsible for the handling and analysis of water

and/or soil samples received by the laboratory. This person

oversees sample travel through the lab, analytical procedures,

quality control, reporting and sample disposal. Mr. James Thcci is

LENL's Chemical Laboratory Manager. His areas of expertise include

environmental field studies, laboratory analyses and personnel

management.
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1.3.2.6 Work Party - The work party performs on-site tasks

contained in this plan, including drilling, monitoring well
installation, and analytical sampling under the direction of the

Site Manager.

1.3.2.7 Health and Safety Officer - The Health and Safety Officer

oversees the Health and Safety Plan for Carswell AFB. The Health

and Safety Officer conducts personnel training, administers company

hazard assessment and surveillance medical program, and coordinates

with the Site Manager for site safety. Dr. Jack Peng is Law

Environmental's Environmental Health and Safety Officer and is

available for consultation during the actual investigation. He is

a Certified Industrial Hygienist with over 10 years experience in

hazardous waste site investigations. Subcontractors working on the

Carswell AFB sites under this project will receive a copy of the

project Health and Safety Plan. The Law Environmental Site Manager

or an assigned qualified Health and Safety Officer will review with

subcontractor personnel the Health and Safety Plan prior to any

field activities. Site personnel will be required to sign and date

the master field logbook to ensure that they understand the safety

regulations and procedures as outlined in the Health and Safety

Plans.

1.3.2.8 Project Safety Officer - The Project Safety Officer is

responsible for the project Site Safety and Health Plan
requirements. Ms. Cindy Kahout will serve as the project Safety

Officer for this investigation at Carswell AFB. Ms. Kahout is an

Industrial Hygienist with nine years of experience in developing

and auditing health and safety programs.

1.3.3 Project OA Responsibilities

Law Environmental, Inc. has established a strong internal QA

program with an associated QA Manual, Engineering Procedures
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Manual, Equipment Calibration Procedures Manual, and specialty

manuals f or hazardous waste site investigations and software

documentation. Law Environmental employees use these manuals as

the basis for conducting all company work within the QA program.

Mr. Leonard Ledbetter, the President of Law Environmental, Inc.,

has overall responsibility for Law's Corporate QA. The Corporate

QA Office is directed by Dr. James R. Wallace, who is responsible

for daily management and auditing of Law Environmental's QA

Program. The Law Environmental lines of QA responsibility and

audit flow from Corporate QA (Mr. Ledbetter and Dr. Wallace) to the

Project Principal (Mr. E. Fred Sharpe). This line of QA is outside

of the operational lines of authority for this project.

Our Quality Assurance Program is one of the most important factors

contributing to client satisfaction and our continued success. The

purpose of the program is to provide the client with confidence

that services are performed correctly.

Our Principal Review System is an integral part of the Quality

Assurance Program. Each project is assigned to a Principal

Reviewer who is responsible for maintaining the required

professional quality from beginning to completion of the project.

Every proposal and report must be reviewed and signed by two people

and at least one must be a Law Principal with credentials and

experience relevant to the area of work.

In each office, the Chief Scientist or Engineer is responsible for

operation of the Quality Assurance Program and for reviewing the

performance of assigned Principals. The Chief Engineer conducts

internal audits of projects and at least once each year a formal

corporate audit is conducted by Chief Engineers and Principals from

other offices. In addition to these internal and corporate audits,

the company participates in laboratory and peer review programs
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sponsored by organizations such as the National Bureau of

Standards, U.S. Geological Survey, USEPA, AFCEE and the U.S. Army

Corps of Engineers.

Law Companies encourages staff membership and participation in

various relevant professional societies. We believe such

involvement fosters individual professional growth and helps keep

our staff up-to-date on current developments. Many Law Principals

also serve on subcommittees or teach in sponsored workshops.

Law will control the quality of subcontractor furnished data and

services by source evaluation and selection, evaluation of

objective evidence of quality compliance to procurement documents

furnished by the subcontractor, site and/or source inspections,

audits, and/or examination of items or services upon delivery or

completion. Prior to award of subcontract, potential suppliers of

quality affecting items or services will be evaluated by Law

personnel. The evaluation may be performed by any appropriate

means, including but not limited to, surveys, inspections, audits,

or surveillances, depending upon the complexity of the item or

service being supplied. When the Project Principal determines it

necessary, on-site audits of subcontractor facilities may be

conducted under a quality assurance program. While the

responsibility for quality remains with the subcontractor under his

quality control program, Law will conduct certain quality assurance

activities to determine the subcontractors compliance with their

own quality program.

1.4 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

Quality Assurance (QA) objectives for measurement data are

expressed in terms of precision, accuracy, representativeness,

completeness, and comparability (PARCC). QA objectives provide the

mechanism for ongoing control and evaluation of measurement data
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quality throughout the project and will ultimately be used to

define data quality f or the various measurement parameters. The

achievement of these QA/QC objectives will be accomplished through

the collection and analysis of field duplicates, rinsates, trip

blanks, and field blanks. The analytical data will be assessed by

the internal QC such as method blanks, surrogate recoveries,

adherence to holding times, and matrix spike/matrix spike duplicate

(MS/MSD) data.

1.4.1 Definitions of QA Criteria

The following sections define the Precision, Accuracy,

Representativeness, Completeness, and Comparability (PARCC)

parameters.

1.4.1.1 Precision - "Precision" refers to the reproducibility or

degree of agreement among duplicate measurements of a single

analyte. It is defined by the USEPA as "a measure of mutual

agreement among individual measurements of the same property,

usually under prescribed similar conditions. Precision is best

expressed in terms of the relative percent difference (RPD).

Various measures of precision exist depending upon the prescribed

similar conditions" (USEPA, 1980). Analytical precision for a

single analyte is expressed as a percentage of the difference

between results of duplicate samples and matrix spike duplicates

for a given analyte. Relative percent difference is calculated as

shown in Section 1.10.2.

Precision will be determined through the collection of duplicates

and matrix spikes and matrix spike duplicates for the analytical

work performed at Carswell AFE. The sampling chemist will select

1 sample in 20 (or 1 per batch, whichever is fewer) f or that matrix

and split the sample into three aliquots. The first aliquot will
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be analyzed routinely for the parameters of interest, while the

other two aliquots will be spiked with known quantities of the

parameters of interest prior to analysis. The relative percent

difference (RPD) will be calculated and used as an indication of

the precision for the analyses performed.

During the collection of data using field methods and/or

instrumentation, precision is checked by reporting several
measurements taken at one location and comparing the results.

Precision will be reported as the RPD for two results and as the

standard deviation for three or more results. Sample collection

precision will be measured in the laboratory with the analysis of

field replicates and laboratory duplicates.

1.4.1.2 Accuracy - "Accuracy" refers to the degree of difference

between measured or calculated values and the true value. It is

defined by the USEPA as "the degree of agreement of a measurement

(or an average of measurements of the same thing), X, with an

accepted reference or true value, T, usually expressed as the

difference between the two values, X - T, or the difference as a

percentage of the reference or true value, 100 (X-T)/T, and

sometimes expressed as a ratio, X/T. Accuracy is a measure of the

bias in a system" (USEPA, 1980). The closer the numerical value of

the measurement comes to the true value, or actual concentration,

the more accurate the measurement. Analytical accuracy may be

expressed as the percent recovery of an analyte which has been

added to the environmental sample at a known concentration before

analysis. For example, accuracy can be determined from the results

of matrix spike analyses performed at the rate of one set every 20

samples or one per batch. The equation used to calculate percent

recovery can be found in Section 1.13.1. The accuracy of simple,

yet fundamental, field analyses is difficult to assess

quantitatively. Sampling accuracy can be maximized, however, by

the adoption and adherence to a strict QA program. Specifically,
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all procedures will be documented as standard protocol and all

equipment and instrumentation will be properly calibrated and well

maintained. Trip blanks and equipment rinsates will be included in

all sample batches to ensure all samples represent the particular

site from which they were taken and to assess the potential for any

cross-contamination that may have occurred. In addition to

equipment operation and standard operating procedures, a high level

of accuracy will be maintained by thorough and frequent review of

field procedures. In this manner, any deficiencies will be quickly

documented and corrected.

1.4.1.3 Representativeness - "Representativeness" indicates the

degree to which a sample contains the characteristics of the whole

from which it came. As defined by the USEPA, representativeness

"expresses the degree to which data accurately and precisely

represent a characteristic of a population, parameter variations at

a sampling point, a process condition, or an environmental

condition" (USEPA, 1980). Only qualitative goals for

representativeness can be set.

1.4.1.4 Completeness - "Completeness" is a measure of the amount

of data collected with respect to project requirements. It is

defined by the USEPA as "a measure of the amount of valid data

obtained from a measurement system compared to the amount that was

expected to be obtained under correct normal conditions" (USEPA,

1980) . Completeness refers to the project as a whole.

1.4.1.5 Comparability - "Comparability" is a measure of the

consistency of the measurement process. It is defined by the USEPA

as the parameter that "expresses the confidence with which one data

set can be compared to another" (USEPA, 1980). Comparability is

also only expressed in a qualitative manner. To ensure
comparability, only established methods and protocols will be used

to collect and analyze samples.
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1.4.1.6 Analytical Levels - Different levels of quality are

required for the analytical data depending upon the planned use of

the data. The procedures and methods will vary depending on the

level of analytical data required. The USEPA has defined five

analytical levels (USEPA, 1987a); these levels are presented in

Table 1-3.

1.4.2 Goals

Our goals for this project are designed to be realistic, achievable

and ensure field and analytical data quality. Method-specific
goals for precision and accuracy are presented in Section 1.10.3.

Representativeness and comparability are qualitative goals. Soil

representativeness will be maximized through the thorough mixing of

the sample, during collection and agreement of best location before

sample collection.

Comparability goals will be established by adhering to the use of

standard, published sampling and analytical methods and the use of

QC samples. The analytical methods completeness goals are 90.

However, parameter specific completeness goals for the soil samples

collected at Carswell AFB during the RFI will not be stated because

matrix interferences and their impact on these goals are unknown at

this time. The overall completeness goal (valid data) for Carswell

AFE data will be 90. Failure to meet these goals may result in

qualification of the data, non-use of the data, or resampling.

In establishing the goals for precision and accuracy for each

parameter and matrix, the following were considered:

Precision

precision of instrument calibration

precision of duplicate spikes

precision of field duplicates

sampling and handling procedures
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Accuracy
• proper instrument set-up
• accuracy and stability of the calibration
• recovery of spiked samples
• recovery of spiked blanks and/or control samples
• method contamination
• surrogate recoveries (if applicable)
• interferences
• field contamination
• sampling and handling procedures

The worst performer of all the QC processes for all analytes within

each parameter was used to determine the first estimate of the

overall goal for each parameter and matrix. In order to provide a

realistic approach in case there are unanticipated matrix effects,

this estimate of the goal was then relaxed slightly in order to set

goals that are realistic and achievable. The overall goal is to

allow the use of as much reliable data as possible during this

investigation. Data for individual analytes for which any
applicable QC result falls outside of the acceptance limits set by

the method will be qualified.

Representativeness and comparability are qualitative goals.
Representativeness will be dependent upon the careful selection of

sampling locations. Comparability will be established by adhering

to the use of standard, published sampling and analytical methods

and reporting data in standard units.

1.5 SAMPLING PROCEDURES

Sampling procedures consist of sample collection, transport and

storage protocols. These protocols which pertain to the field

activities are presented in detail in the Field Sampling Plan (FSP)

and are only referenced here.
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I
1.5.1 Sampling Protocols

Sample collection, transport and storage guidance documents to be

adhered to are listed below:

Practical Guide for Ground-Water Sampling, EPA 600/2-85/104,

September 1985 (USEPA, 1985) *

• Test Methods for Evaluating Solid Wastes, Third Edition, EPA

SW-846, November 1986 (USEPA, 1986)

• Handbook to Support the Installation Restoration Program (IRP)

Statements of Work, May 1991 (AFCEE, 1991)

Detailed sampling protocols are presented in Section 2.0.

1.5.2 Sample Handling

The sample containers, sample volume, method of preservation,
shipping and handling procedures are presented in Section 2.2.2.

1.6 SAMPLE CUSTODY

Sample custody procedures during the collection of samples in the

field and sample receipt in the laboratory are discussed in the

following subsections.

1.6.1 Field Operations

Maintenance of sample custody in the field starts with the

collection, preservation and labeling of the sample. Documentation

of field sampling activities will be performed. Specific

procedures f or the maintenance and documentation of the custody of

the samples is discussed in detail in Section 2.2.3.
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1.6.2 Laboratory Operations

Sample custody, handling, and identification in the laboratory is

presented in Appendix B.

1.7 FIELD EQUIPMENT CALIBRATION PROCEDURES

Several instruments will be used in the field investigation. These

instruments consist of a photoionization detector (Hnu), pH meter,

combination temperature and specific conductance meter, and a

turbidimeter. Each field meter will be calibrated before use. The

calibration will be documented in the field book. Details of

calibration and maintenance are presented in Section 2.3 of the

FSP. The equipment manuals are presented in Appendices C, D, E and

F.

1.8 ANALYTICAL PROCEDURES

The following sections identify the analytical methods to be

utilized.

1.8.1 Identification of Methods

The analytical methods to be utilized are presented in Tables 1-4

(soil, sediment) and 1-5 (ground water, surface water).

1.8.2 Detection Limits and Ouantitation Criteria

1.8.2.1 Terminology - Each analytical parameter concentration will

be reported as a specific number or less than the Instrument

Detection Limit for inorganic methods and less than the Practical

Quantification Limit for organic methods. Water values will be
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TABLE 1-4 -.I /J
ANALYTICAL REQUIREMENTS - SOIL AND SEDIMENT SAMPLES

RCRA Facility Investigation
Carswoll Air Force Base, Texas

HOLDING
ANALYTICAL PARAMETER (a) METHOD (b) TIME (c)

Volatile Organics 8240 A: 14d

Aromatic Volatile Organics 8020 A: 1 4d

Total Recoverable Petroleum Hydrocarbons 418.1 P: 14d
A: 40d

Metals, total: A: 6m (unless noted)
1. Aluminum 3050/6010
2. Antimony 3050/6010
3. Arsenic 3050/7060 (d)
4. Barium 3050/6010
5. Beryllium 3050/6010
6. Cadmium 3050/6010
7. Calcium 3050/6010
8. Chromium 3050/6010
9. Cobalt 3050/6010
10. Copper 3050/6010
11.lron 3050/6010
12. Lead 3050/742 1 (d)
13. Mercury 7471 A: 28d
14. Magnesium 3050/6010
15. Manganese 3050/6010
16. Molybdenum 3050/6010
17. Nickel 3050/6010
18. Potassium 3050/6010
19. Selenium 3050/7740 (d)
20. Silver 3050/6010
21. Sodium 3050/6010
22. Thallium 3050/7841(d)
23. Vanadium 3050/6010
24. Zinc 3050/6010

3517-0111.07 1-32 1 of 2



TABLE1-4 -
ANALYTICAL REQUIREMENTS - SOIL AND SEDIMENT SAMPLES

RCRA Facility Investigation
Carswell Air Force Base. Texas

ANALYTICAL PARAMETER (a) METHOD (b)
HOLDING
TIME (c)

TCLP 1311 See Below

From: Field
Collection to:

TCLP extraction

From: TCLP
extraction to:
Preparative
extraction

From: Preparative
extraction to:
determinative

analysis
Total

elapsed time

Volatiles 14d NA 14d 28d

Semivolatiles 14d 7d 40d 61d

Mercury 28d NA 28d 56d

Metals, except Mercury 1 80d NA 1 80d 360d

NOTES:

(a) For list of analytes and reporting limits, see Table 1-6.
(b) Test Methods for Evaluating Solid Waste SW-846, 3rd Edition, November 1986 (unless otherwise

noted)
(C) holding time from date of sampling to preparation (P) or analysis (A)

d = days m = months h = hours
Cd) Screening results by method 305016010 are acceptable if sample result is greater than 10 times the

method detection limit (before correction to dry weight)
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TABLE 1-5

ANALYTICAL REQUIREMENTS - GROUND AND SURFACE WATER SAMPLES
RCRA Facility Investigation

Carswell Air Force Base. Texas

I -..L. '

HOLDING
ANALYTICAL PARAMETER (a) METHOD (b) TIME (c)

Volatile Organics 8240 A: 14d

Aromatic Volatile Organics 8020 A: 1 4d

Extractable Organics 3010 or 3020/8270 P: 7d
A: 40d (d)

Petroleum Hydrocarbons 8015 M A: 1 4d

Total Recoverable Petroleum Hydrocarbons 418.1 A: 28d Id)

Oil and Grease 9071 A: 28d

Purgeable Halocarbons 5030/8010 A: 14d

Metals, total: A: 6m (unless noted)
1. Aluminum 3005/6010
2. Antimony 3005/6010
3. Arsenic 7060 (e)
4. Barium 3005/6010
5. Beryllium 3005/6010
6. Cadmium 3005/6010
7. Calcium 3005/6010
8. Chromium 3005/6010
9. Cobalt 3005/6010
10. Copper 3005/6010
11. Iron 3005/6010
12. Lead 3020/7421 (e)
13. Mercury 7470 A: 28d
14. Magnesium 3005/6010
15. Manganese 3005/6010
16. Molybdenum 3005/6010
17. Nickel 3005/6010
18. Potassium 3005/6010
1 9. Selenium 7740 (e)
20. Silver 3005/6010
21. Sodium 3005/6010
22. Thallium 3020/7841 (e)
23. Vanadium 3005/6010
24. Zinc 3005/6010
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TABLE 1-5

I

ANALYTICAL REQUIREMENTS - GROUND AND SURFACE WATER SAMPLES
RCRA Facility Investigation

Carswell Air Force Base, Texas

ANALYTICAL PARAMETER (a) METHOD (b)
HOLDING
TIME (C)

TCLP 1311 See Below

From: Field
Collection to:

TCLP extraction

From: TCLP
extraction to:
Preparative
extraction

From: Preparative
extraction to:
determinative

analysis
Total

elapsed time

Volatiles 14d NA 14d 28d

Semivolatiles 1 4d 7d 40d 61 d

Mercury 28d NA 28d 56d

Metals, except Mercury 180d NA 180d 360d

NOTES:

(a) For list of analytes and reporting limits, see Table 1-7.
(b) Test Methods for Evaluatino Solid Waste SW-846, 3rd Edition. November1986 (unless otherwise

noted)

(C) holding time from date of sampling to preparation (P) or analysis (A)
d = days m = months h = hours

(d) Extracts to be analyzed within 40 days of date of extraction.
(e) Screening results by method 3005/6010 are acceptable if sample result is greater than 10 times the

method detection limit (before correction to dry weight)
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reported in parts per billion (ppb, g/L) concentrations for

organics and in parts per million (ppm, mg/L) for inorganics. Soil

values will be reported in parts per million (ppm, mg/kg) f or all

analyses. Method Detection Limits (MDL5) are defined below.

1.8.2.2 Procedures - The following procedures are used to

establish limits of detection and quantification.

Method Detection Limits (MDL) limits are established using the

required EPA procedure specified in 40 CFR Part 136 Appendix B.

The MDL is the minimum concentration of a substance that can be

measured and reported with 991 confidence that the value is above

zero. A data pool of at least seven standards analyzed at a

concentration approximately 3X the anticipated MDL is generated.

The MDL is estimated by employing the "t" distribution with a 99%

confidence interval by the following equation:

MDL = (t) CS)

where

is a factor for n-l degrees of
freedom at the 991 confidence
factor

S is the standard deviation of the
data pool

Instrument Detection Limits (IDL) are established by the EPA CLP

protocol, which allows for generating a data pool by analyzing a

minimum of seven standards at 3X the anticipated IDL on three non-

consecutive days. The standard deviation (S) of the seven data for

each of the three days is calculated and the IDL established by the

following equation:

IDL = Si + S2 + 53 *
3
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The Practical Quantitation Limit (PQL) is the lowest level that can

be reliably achieved within specified limits of precision and

accuracy during routine laboratory operating conditions. PQL is

calculated as follows:

PQL = 10 * S

where

S = is the standard deviation of the
data used to determine MDL

The matrix used for these studies is spiked reagent water processed

through the appropriate analytical procedure.

The Maximum Quantitation Limit (MQL) is that limit established by

AFCEE as being the maximum allowable quantitation limit of an

analyte. These limits are based upon the results of spiking at the

estimated quantitation limit in accordance with EPA SW-846

protocols, or the results of matrix spiking of past HSD/YAQ

samples.

The Maximum Quantitation Limit (MQL) f or each parameter is

calculated as follows:

MQL = F * S

Where:

S - is the standard deviation of the data used to

determine DL

F - is a factor between S and 10 based on

chrornatographic behavior.

The matrix used for these studies is spiked reagent water processed

through the appropriate analytical procedure.
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1.8.2.3 Values - The reporting limits required for this project

are presented in Tables 1-6 and 1-7 for soil and sediment and

ground water and surface water. The laboratory established

detection and quantitation limits are presented in Appendix A.

1.8.3 Method Calibration

The calibration procedures, preparation of calibration standards,

and frequency of initial and continuing calibration checks are

described for each analytical method in the following subsections.

At a minimum, all instruments and other equipment used by Law will

be calibrated and maintained at the recommended intervals
prescribed by the analytical method employed. In those cases where

it has been demonstrated that more frequent calibration or
maintenance is required, the base method will be enhanced as

necessary. Calibration checks and preventive maintenance

procedures are permanently recorded in a log book for future

reference. Whenever possible, calibration checks on instruments

and support equipment are performed using reference materials
(e.g., weights) which are traceable to the EPA Environmental

Monitoring Systems Laboratory (EMSL) or bear certificates of

standardization from the National Institute of Standards and

Technology.

All chemical standards used by Law are certified to have the

highest reasonable purity with assays or certificates of analysis

provided with material. All materials are purchased from

established and reputable chemical suppliers. All standard

materials are dated and stored under appropriate conditions in

order to maintain chemical stability. Each time a specific

standard is prepared, the material mass and dilution information is

recorded in the standards record book. All prepared standards

(stock and working) are labeled in reference to the book number,
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TABLE 1—6

PROJECT—REQUIRED REPORTING UMITS — SOIL/SEDIMENT
Remedial Investigation/Feasibility Study

Carswell Air Force Base, Texas

ANALYFICAL
METHOD COMPOUND

REPORTING
LIMIT

UNITS IDL MQL

6010 (SW846) Aluminum mg/kg 10 50
Antimony mg/kg 5.6 15
Arsenic mg/kg 4.2 30
Barium mg/kg 3 10

Beryllium mg/kg 0.2 1

Cadmium mg/kg 0.4 0.5
Calcium mg/kg 10.2 100
Chromium mg/kg 0.8 5
Cobalt mg/kg 1.3 5

Copper mg/kg 0.8 5
Iron mg/kg 5 5
Lead mg/kg 3.7 5
Magnesium mg/kg 11.7 100

Manganese mg/kg 0.6 2
Molybdenum mg/kg 3.6 10
Nickel mg/kg 2.5 15
Potassium mg/kg 13.4 100
Selenium mg/kg 7.9 50
Silver mg/kg 0.8 5
Sodium mg/kg 25.5 100
Thallium mg/kg 7 7
Vanadium mg/kg 1 10
Zinc mg/kg 0.7 2

7060 (SW846) Arsenic mg/kg 0.2 0.5

7421 (SW84.6) Lead mg/kg 0.1 0.5

7740 (SW846) Selenium mg/kg 0.1 0.5

7841 (SW846) Thallium mg/kg 0.1 7
7471 (SW846) Mercury mg/kg 0.02 0.1

1311/7060 Arsenic mg/kg 0.2 0.5
1311/6010 Barium mg/kg 3 10
1311/6010 Cadmium mg/kg 0.4 0.5
1311/6010 Chromium mg/kg 0.8 5
1311/7421 Lead mg/kg 0.1 0.5
131117471 Mercury mg/kg 0.02 0.1

1311/7740 Selenium mg/kg 0.1 0.5
1311/6010 Silver mg/kg 0.8 5
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TABLE 1—6

PROJECT—REQUIRED REPORTING UMITS — SOIL/SEDIMENT
Remedial Investigation/Feasibility Study

Carswell Air Force Base, Texas

ANALYTICAL
METHOD COMPOUND

REPORTING
UMIT

UNITS PQL MQL

8240 (SW846) Acetone mg/kg 0.001 0.01
Benzene mg/kg 0.001 0.005
Bromodichloromethane mg/kg 0.001 0.005
Bromoform mg/kg 0.005 0.005
Bromomethane mg/kg 0.001 0.01
2—Butanone (MEK) mg/kg 0.01 0.01
Carbon disuUide mg/kg 0.005 0.005
Carbon tetrachloride mg/kg 0.005 0.005
Chlorobenzene mg/kg 0.005 0.005
Chloroethane mg/kg 0.005 0.01

2—Chioroethyl vinyl ether mg/kg 0.01 0.01
Chloroform mg/kg 0.005 0.005
Chloromethane mg/kg 0.001 0.01
Dibromochloromethane mg/kg 0.005 0.005
i,i—Dichloroethane mg/kg 0.005 0.005
1 ,2—Dichloroethane mg/kg 0.005 0.005
1,1 —Dichloroethene mg/kg 0.005 0.005
trans—i ,2—Dichloroethene mg/kg 0.005 0.005
1 ,2—Dichloropropane mg/kg 0.001 0.005
cis— 1 ,3—Dichloropropene mg/kg 0.001 0.005
trans—i ,3—Dichloropropene mg/kg 0.005 0.005
Ethylbenzene mg/kg 0.005 0.005
2—Hexarione mg/kg 0.005 0.01
Methylene chloride mg/kg 0.005 0.005
4—Methyl—2—pentanone (MIBK) mg/kg 0.01 0.01

Styrene mg/kg 0.005 0.005
1,1 ,2,2—Tetrachloroethane mg/kg 0.005 0.005
Tetrachloroethene mg/kg 0.005 0.005
Toluene mg/kg 0.005 0.005
1,1,1 —Trichloroethane mg/kg 0.005 0.005
1,1 ,2—Trichloroethane mg/kg 0.005 0.005
Trichloroethene mg/kg 0.005 0.005
Vinyl acetate mg/kg 0.01 0.01
Vinyl chloride mg/kg 0.002 0.01

Xylenes (total) mg/kg 0.005 0.005
1,2—Dichloroethane—d4 (surrogate) mg/kg NA NA
Toluene—d8 (surrogate) mg/kg NA NA
4—Bromofluorobenzene (surrogate) mg/kg NA NA
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TABLE1—6

PROJECT—REQUIRED REPORTING UMITS — SOIL/SEDIMENT
Remedial Investigation/Feasibility Study

Carswell Air Force Base, Texas

REPORTING
ANALYTICAL

METHOD COMPOUND UNITS
LIMIT

PQL MQL

8020 (SW846) Benzene
Toluene
Ethylbenzene
Xylenes
Fluorobenzene (surrogate)
4—Chiorotoluene (surrogate)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.0005
0.0005
0.0005
0.001

NA
NA

0.001
0.002
0.004
0.002

NA
NA

9070/418.1 Total Recoverable Petroleum Hydrocarbons mg/kg 10 30
(EPA600)
418.1 Total Recoverable Petroleum Hydrocarbons mg/kg 10 30
1311/8240 Benzene

Carbon tetrachloride
Chlorobenzene
Chloroform
1 ,2—Dichloroethane
2—Butanone (MEK)
Vinyl Chloride

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.001
0.005
0.005
0.005
0.005
0.01

0.002

0.005
0.005
0.005
0.005
0.005

0.01
0.01

1311/8270 Pentachlorophenol
2,4,5—Tnchlorophenol
2,4,6—Trichlorophenol
1 ,4—Dichlorobenzene
2,4— Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.33
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

1

1.6
0.3
0.3
0.3
0.3
0.3
0.3
0.3

NA — Not applicable.
NE — Not established at this time.
IDL — Instrument Detection Limit
MOL — Maximum Quantitation Limit
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TABLE 1.7 r.I /3oJ
PROJECT-REQUIRED REPORTING LIMITS - GROUND WATER/SURFACE WATER

Remedial Investigation/Feasibirity Study
Carsw&I Air Force Base. Texas

REPORTING LIMIT
ANALYTICAL COMPOUND UNITS

METHOD IDL MQL

6010 (SW846) Aluminum mgIL 0.1 0.5

Antimony mg/L 0.056 0.5

Arsenic mgIL 0.042 0.3

Barium mg/L 0.03 0.1

Beryllium mgIL 0.002 0.01

Cadmium mg/L 0.004 0.005

Calcium mgIL 0.102 1

Chromium mg/L 0.008 0.05

Cobalt mgfL 0.013 0.05

Copper mg/L 0.008 0.05

Iron mg/i.. 0.05 0.05

Lead mg/L 0.037 0.2

Magnesium mg/L 0.117 1

Manganese mgIL 0.006 0.02

Molybdenum mg/L 0.036 0.1

Nickel mg/L 0.025 0.15

Potassium mg/L 0.134 5

Selenium mgIL 0.079 1

Silver mg/L 0.008 0.05

Sodium mgIL 0.255 1

Thallium mg/L 0.072 0.4

Vanadium mg/L 0.01 0.1

Zinc mg/L 0.007 0.02

7060 (SW846} Arsenic mg/L 0.002 0.005

7421 (SW846} Lead mg/L 0.001 0.005

7740 (SW846) Selenium mgfL 0.001 0.005

7471 (SW846) Mercury mg/L 0.0002 0.001
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TABLE 1-7

PROJECT-REQUIRED REPORTING LIMITS - GROUND WATER/SURFACE WATER
Remedial Investigation/Feasibility Study

Carswefl Air Force Base. Texas

REPORTING LIMIT

3517-0111.07 1-43 2of5

ANALYTICAL
METHOD

8240 (SW846)

COMPOUND UNITS
MDL PQL MQL

Acetone pg/L 7.5 10 10

Benzene pg/L 0.4 1 5

Bromodichloromethane jjg/L 0.3 1 5

Bromoform pg/L 0.2 5 5

Bromomethane pgIL 0.7 1 10

2-Butanone (MEK) pg/L 2.8 10 10

Carbon disulfide pgIL 0.7 5 5

Carbon tetrachioride pg/L 0.4 5 5

Chlorobenzene jig/L 0.2 5 5

Chloroethane jjglL 0.3 5 10

2-Chloroethyl vinyl ether pgIL 8 10 10

Chloroform pgIL 0.3 5 5

Chioromethane pg/L 0.6 1 10

Dibromochloromethane pg/L 0.3 5 5

1,1-Dichloroethane 4ug/L 0.3 5 5

1 ,2-Dichloroethane 4ug/L 0.4 5 5

1 , 1 -Dichloroethene pgIL 0.3 5 5

trans-i ,2-Dichloroethene pgIL 0.4 5 5

1.2-Dichloropropane pgIL 0.6 1 5

cis-1,3-Dichloropropene pg/L 0.6 1 5

trans-i ,3-Dichloropropene pgIL 0.2 5 5

Ethylbenzene pg/L 0.2 5 5

2-Hexanone pg/L 2.1 5 10

Methylene chloride pgIL 4.5 5 5

4-Methyl-2-pentanone (MIBK) pg/L 7 10 10

Styrene pg/L 0.5 5 5

1,1,2,2-Tetrachioroethane pg/L 0.7 5 5

Tetrachloroethene pg/L 0.2 5 5

Toluene pg/L 0.3 5 5



TABLE 1-7 i. /io
PROJECT-REQUIRED REPORTING LIMITS - GROUND WATER/SURFACE WATER

Remedial Investigation/Feasibility Study
Carswell Air Force Base, Texas

ANALYTICAL
METHOD

COMPOUND UNITS
REPORTING LIMIT

MDL PQL MQL

1 , 1 , 1 -Trichloroethane jjg/L 0.4 5 5

1,1 ,2-Trichloroethane pgIL 0.7 5 5

Trichloroethene jig/L 0.2 5 5

Vinyl acetate pg/L 0.7 10 10

Vinyl chloride pgfL 0.6 2 10

Xylenes (total) pgIL 0.7 5 5

1 ,2-Dichloroethane-d4 pg/L NA NA NA
(surrogate)

Toluene-d8 (surrogate) pglL NA NA NA

4-Bromofluorobenzene jigiL NA NA NA
(surrogate)

8020 (SW846) Benzene

Toluene

Ethylbenzene

Xylenes

Fluorobenzene (surrogate)

4-Chlorotoluene (surrogate)

pg/L

pgIL

pg/L

pgIL

pg/L

pg/L

0.5

0.5

0.5

1

NA

NA

0.5

0.5

0.5

1

NA

NA

1

2

4

2

NA

NA

8015M (SW846) Diesel

Gasoline

mg/L

mg/L

0.072

0.074

0.2

0.5

1

1

9071 (SW846) Oil & Grease pg/L NE NE NE

418.1 Total Recoverable Petroleum
Hydrocarbons

mg/L 0.4 1 1
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TABLE 1-7

PROJECT-REQUIRED REPORTING UMITS - GROUND WATER/SURFACE WATER
Remedial Investigation/FeasIbility Study

Carswell Air Force Base, Texas

ANALYTICAL
METHOD

COMPOUND UNITS
REPORTING LIMIT

MDL PQL MQL

TCLP pg/L

1311/8240 Benzene

Carbon tetrachioride

Chlorobenzene

Chloroform

1,2-Dichloroethane

2-Butanone (MEK)

Vinyl chloride

pg/L

pg/L

pg/L

pgIL

gg/L

pgIL

pg/L

0.4

0.4

0.2

0.3

0.4

2.8

0.6

1

5

5

5

5

10

2

5

5

5

5

5

10

10

1311/8270 Pentachlorophenol

2,4,5-Trichiorophenol

2,4,6-Trichlorophenol

1,4-Dichlorobenzene

2,4-Dinitrotoluene

Hexachlorobenzene

Hexachlorobutadiene

Hexachloroethane

Nitrobenzene

pg/L

pg/L

pg/L

pgfL

pg/L

pgIL

pg/L

pg/L

pgIL

0.6

1

0.7

0.7

0.8

0.5

0.7

0.9

0.9

10

1

1

1

1

1

1

1

1

30

50

10

10

10

100

10

10

10
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TABLE 1-7 I
PROJECT-REQUIRED REPORTING LIMITS - GROUND WATER/SURFACE WATER

Remedial InvestigationlFeasibility Study
Carsweil Air Force Base. Texas

(DL MQL

1311/6010 Barium mg/L 0.030 0.1

1311/6010 Cadmium mg/L 0.004 0.005

1311/6010 Chromium mgIL 0.008 0.05

131 1/7421 Lead mgIL 0.001 0.005

1311/7471 Mercury mg/L 0.0002 0.001

1311/7740 Selenium mg/L 0.001 0.005

1311/6010 Silver mg/L 0.008 0.05

NA - Not applicable.
NE - Not established at this time.
MDL - Method Detection Limit
MQL - Maximum Quantitation Limit
PQL - Practical Quantitation Limit
• Project - Required Reporting Limits for methodologies performed by TEG are listed in the TEG QA

Manual in Appendix B-2.
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page number, and entry nuniber of the Analytical Standards

Preparations Record Book. Additionally, the description, date, and

analyst are given on the standard label.

1.8.3.1 Organics by Gas Chromatography (GC) with Second Column
Confirmation - Analyses performed on the GC will follow EPA

Methods. Second column confirmation is required for samples which

exhibit a positive result. The confirmation system must contain a

dissimilar column and is calibrated and subject to the same QC as

the primary GC system. The primary or secondary result may be

reported. The two results will not be averaged.

Prior to calibration, retention time windows f or each standard on

each GC column are determined whenever a new GC column is installed

as follows.

Three injections of each standard are made over a 72-hour period at

approximately equal intervals. A standard deviation is calculated

from the three absolute retention times. For multi-response

analytes, one major peak is chosen from the envelope for the

retention time study. Retention time windows for each analyte are

updated daily and are equal to the continuing calibration analyte

retention time plus or minus three times the standard deviation

determined in the study. If the retention time window for an

analyte is zero, a standard deviation of a similar compound is

used.

Tentative identification of an analyte occurs when a peak from a

sample falls within the daily retention time window. Multi-

response analytes are identified primarily by pattern recognition.

Calibration procedures for both systems are presented below.
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1. GC system is checked daily prior to analysis of samples

by reviewing temperatures to injector parts, detectors

and columns, verifying that the system is method-specific

to ensure reliability and reproducibility of analytical

results.

2. GC is calibrated with five standards and a calibration

blank using external standard technique.

3. If the %RSD of the RF (internal standard technique) or CF

(external standard technique) for the 5 standards is

�20%, then the average RF is used for quantitation. If

the RF is >20%, a calibration curve is established by

plotting response versus amount.

4. After development of each new five-point calibration and

at the start of every analysis day, a mid-point daily

initial calibration verification (ICV) containing all

single peak analytes of interest is run. Pesticide/PCB

standards also include Toxaphene, Chiordane, and Aroclors

1016/1260. The standard's RF or CF must agree with the

initial calibration average RF or CF within D. For
a calibration curve, the concentration of the mid-point

initial calibration standard is compared to the ICV

concentration. The percent recovery of the ICy is

obtained using the following formula: ICy Found Value

divided by Mid-point Initial Calibration True Value

(calculated from the curve) X 100. The percent recovery

of the ICy must be within

5. After every 10 samples within the sequence and at the end

of the sequence, a mid-level continuing calibration

verification (CCV) is analyzed which must be within

D of the ICy. For a calibration curve, the concentration

of the ICV is compared to the concentration of the CCV.

The percent recovery of the CCV must be within
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6. The retention time (RT) for all identified anlytes in an

analytical run must match the RT windows calculated for

the analytical standards.

7. Second column confirmation is subject to the proceeding

acceptance criteria.

1.8.3.2 Volatile and Semi-Volatile Organics by Gas Chromatography!

Mass Spectrometry (GC!MS) - Analyses performed on the GC/MS will

follow EPA Methods. This includes the following calibration

procedure:

1. Instrument calibration will be performed every 12-hour

time period. The GC/MS will be tuned to meet ion

abundance criteria given in Tables 1-8 and 1-9 for

decafluorotriphenyiphosphine (DFTPP) or 4-Bromo-

fluorobenzene (BFB).

2. Initial calibration will be performed on calibration

standards at five concentration levels containing each

compound of interest and each surrogate standard.

The relative retention time (RRT) of each compound in

each calibration run should agree within 0.06 RRT units.

The average relative response factor (RRF) and percent

relative standard deviation (RSD) is calculated for each

compound. The RRF for the System Performance Check

Compounds (SPCC: Volatiles: Chioromethane,

1, 1-Dichloroethane, Bromoform, 1,2, 2-Tetrachloroethane,

Chlorobenzene. Semi-volatiles: N-nitroso-di-n-

propylamine, Hexachiorocyclo-pentadiene,
2,4-Dinitrophenol, 4-Nitrophenol) must be �0.300 (0.250

for Bromoform) for volatiles and must be �0.050 for semi-

volatiles. The RSD for the Calibration Check compounds
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TABLE 1-8

DFTPP KEY IONS AND ABUNDANCE CRITERIA
Carswall Air Force Base. Texas

Mass Ion Abundance Criteria

51 30-60% of mass 198

68 <2% of mass 69
70 <2% of mass 69

127 40-60% of mass 198

197 <1%ofmassl98
1 98 Base peak. 100% relative abundance
199 5-9%ofmassl98

275 10-30% of mass 198

365 >1%ofmassl98

441 Present but less than mass 443
442 >40% of mass 198
443 17-23% of mass 442

•J.W. Eichelberger, L.E. Harris, and W.L. Budde. "Reference Compound to Calibrate Ion Abundance
Measurement in Gas Chromatography-Mass Spectrometry," Analytical Chemistry, 4Z 995 (1975).
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TABLE 1-9

BFB KEY IONS AND ABUNDANCE CRITERIA

MASS ION ABUNDANCE CRITERIA

50 15-40% of mass 95

75 30-60% of mass 95

95 base peak, 100% relative abundance

96 5-9% of mass 95

173 less than 2% of mass 174

174 less than 50% of mass 95

175 5-9%ofmassl74

176 greater than 95% but less than 101 % of mass
174

177 5-9% of mass 176

• EPA Method 8240, SW-846. 3rd Edition, November 1 986.
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(CCC: Volatiles - Vinyl chloride, 1,1-Dichioroethene,

Chloroform, 1,2 -Dichioropropane, Toluene, Ethylbenzene;

Semi-volatiles Base/Neutrals - Acenaphthene, 1,4-

Dichlorobenzene, Hexachlorobutadiene, N-Nitroso-di-n-

phenylamine, Di-n-octylphthalate, Fluoranthene,

Benzo(a)pyrene; Acids - 4-Chloro-3-methylphenol, 2,4-

Dichiorophenol, 2 -Nitrophenol, Phenol, Pentachlorophenol,

2,4,6-Trichlorophenol) must be <30%. The %RSD for the

other compounds should be less than 30%. If not, a

notation is made in the sample documentation.

3. After the preparation of each new initial five-point

calibration curve and after tune criteria are met f or

each 12-hour time period, the initial calibration is

verified (using a midpoint calibration standard

containing all analytes) prior to running any samples.
This initial calibration verification (ICy) must satisfy

the above SPCC criteria. In addition, the percent

difference (%D) for the CCC must be �25% for the
volatiles and �30% for the semi-volatiles. If these

criteria are not met for any single CCC, corrective

action must be taken or a new five point calibration must

be performed.

4. Internal standards for GC/MS volatiles will be added to

each sample, standard and reagent blank. The final

concentration of each internal standard will be 50 ,ig/L.

The internal standards are as follows:

• Bromochioromethane

1, 4-Difluorobenzene
•

Chlorobenzene-d5

Table 1-10 presents the analytes quantitated by each

internal standard.
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TABLE 1-10

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION
Carswell Air Force Base, Texas

i3 71

BROMOCHLOROMETHANE 1 ,4-DIFLUOROBENZENE CHLOROBENZENE-d5

Acetone Benzene Bromofluorobenzene

Acrolein Bromodichloromethane Chlorobenzene

Acrylonitrile Bromoform Ethylbenzene

Bromomethane 2-Butanone Ethyl methacrylate

Carbon disulfide Carbon tetrachioride 2-Hexanone

Chioroethane Chlorodibromomethane 4-Methyl-2-pentanone

Chloroform 2-Chloroethyl vinyl ether Styrene

Chioromethane Dibromomethane 1,1 ,2,2-Tetrachloroethane

Dichlorodifluoromethane 1 ,4-Dichloro-2-butene Tetrachloroethene

1 , 1 -Dichloroethane 1 .2-Dichloropropane Toluene

1 ,2-Dichloroethane cis-i ,3-Dichloropropene Toluene-d8'

1 , 2-Dichloroethane-d4 • trans-i , 3-Dichloropropene 1 ,2,3-Trichloropropane

1 , 1 -Dichloroethene 1 .1 .1 -Trichloroethane Xylene

trans-i ,2-Dichloroethene 1,1 ,2-Trichloroethane

lodomethane Trichioroethene

Methylene chloride Vinyl acetate

Trichlorofluoromethane

Vinyl chloride

• Surrogate
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Internal standards for GC/MS seini-volatiles will be added

to each sample, standard, and reagent blank. The final

concentration of each internal standard will be 40

nanograms per microliter (ng/L). The internal standards

are as follows:

• 1, 4-Dichlorobenzene-d4
•

Naphthalene-d8
• Acenaphthene -d10
• Phenanthrene -d10
•

Chrysene-d12

Perylene.-d12

Table 1-li presents the analytes quantitated by each

internal standard.

1.8.3.3 Metals by Inductively Coupled Plasma (ICP) - Metal
analyses on the ICP will follow current EPA SW846 method
procedures. The instrument must be calibrated daily or once every

24 hours and each time the instrument is set up. This includes the

following calibration procedure:

1. Verify instrument is operating satisfactorily by checking

automatic gain setting and optical alignment.

2. Calibrate instrument with matrix matched mixed standards

at four concentration levels and a blank. The

correlation coefficient must be greater than or equal to

0.995.

3. Verify the calibration with a 2nd source Initial

Calibration Verification (ICy) standard. The observed

result must be of the expected value.
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TABLE 1-11

SEMI-VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION
Carswell Air Force Base, Texas

.p,L dJ; J

1 ,4-DICHLOROBENZENE-d4 NAPHTHALENE-d8 ACENAPHTHENE-dl 0

Aniline Acetophenone Acenaphthene

Benzyl alcohol Benzoic acid Acenaphthylene

Bis(2-chloroethyl)ether Bis(2-chloroethoxy)methane 1 -Chloronaphthalene

Bis(2-chloroisopropyl)ether 4-Chloroaniline 2-Chloronaphthalene

2-Chiorophenol 4-Chloro-3-methylphenol 4-Chiorophenyl phenyl ether

1 ,2-Dichlorobenzene 2,4-Dichlorophenol Dibenzofuran

1 ,3-Dichlorobenzene 2,6-Dichlorophenol Diethylphthalate

1 ,4-Dichlorobenzene alpha,alpha-Dimethyl-phenethylamine Dimethylphthalate

Ethyl methanesulfonate 2,4-Dimethyiphenol 2,4-Dinitrophenol

2-Fluorophenol * Hexachiorobutadiene 2,4-Dinitrotoluene

Hexachloroethane Isophorone 2,6-Dinitrotoluene

Methyl methanesulfonate 2-Methylnaphthalene Fluorene

2-Methylphenol Naphthalene 2-Fluorobiphenyl *

4-Methyl phenol Nitrobenzene Hexachiorocyclopentadiene

N-Nitrosodimethylamine Nitrobenzene-d8 * 1 -Naphthylamine

N-Nitroso-di-n-propylamine 2-Nitrophenol 2-Na phthylamine

Phenol N-Nitroso-di-n-butylamine 2-Nitroaniline

Phenol-d6 * N-Nitrosopiperidine 3-Nitroaniline

2-Picoline 1 ,2,4-Trichlorobenzene 4-Nitroaniline

4-Nitrophenol

Pentachlorobenzene

1 ,2,4,5-Tetrachlorobenzene

2,3,4,6-Tetrachiorophenol

2,4,6-Tribromophenol *

2,4,5-Trichiorophenol

__________________________ ____________________________________ 2,4,6-Trichlorophenol

Surrogate
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TABLE 1-11

SEMI-VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION
Carswell Air Force Base. Texas

•4 —' --' eJL 1d

PHENANTHRENE-dlO CHRYSENE-di 2 PERYLENE-di 2

4-Aminobiphenyl Benzi dine Benzo(b)fluoranthene

Anthracene Benzo(a)anthracene Benzo(k)fluoranthene

4-Bromophenyl phenyl ether Bis(2-ettiylhexyl)phthalate Benzo(g,h,i)perylene

Di-n-butylphthalate Butylbenzylphthalate Benzo(a)pyrene

4M-Dinitro-2-methylphenol Chrysene Dibenz(a,j)acridine

Diphenylamine 3,3'-Dichlorobenzidine Dibenz(a,h)anthracene

1 ,2-biphenylhydrazine p-Dimethylaminoazobenzene 7,1 2-Dimethylbenz(a)-anthracene

Fluoranthene Pyrene Di-n-octylphthalate

Hexachlorobenzene Terphenyl-di 4 * Indeno(1 ,2,3-cd)pyrene

N-Nitrosodiphenylamine 3-Methyicholanthrene

Pentachiorophenol

Pentachloronitrobenzene

Phenacetin

Phenanthrene

Pronamide

* Surrogate
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4. Verify the calibration blank. The observed result must

be less than three times the detection limit.

5. Verify high-level standard calibration.

6. Every 10 samples, a Continuing Calibration Verification

(CCV)/Continuing Calibration Blank (CCB) pair is run

which must be of expected value and less than three

times detection limit, respectively.

7. Check for interferences. An interference check solution

must be analyzed at the beginning and at the end of the

run (or at least every eight hours); refer to EPA Methods

f or acceptable limits which are The interference

check solution contains aluminum, calcium, iron, and

magnesium.

1.8.3.4 Cold-VaDor Atomic Absorption - Mercury is analyzed using

cold-vapor atomic absorption (CVAA). An aliquot of sample is

acidified and then undergoes a heated, oxidation digestion with

potassium permanganate and potassium persulfate. After digestion,

a solution of sodium chloride-hydroxylamine sulfate is added to the

sample digestate to reduce excess permanganate and remove free

chlorine. A reducing agent (stannous chloride) is then added to

the solution, resulting in a reduction of the mercury to an

elemental state. The elemental mercury is aerated from the

solution in a closed system and the mercury vapor content is

measured as it passes through a cell positioned in the light path

of an atomic absorption spectrophotometer. The calibration

procedure is as follows:

1) Optimize instrument setting and alignment by maximizing

the energy setting.
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2) Align cell minimizing absorbance reading.

3) Calibrate instrument with standards at five concentration

levels and a blank. The correlation coefficient must be

greater than or equal to 0.995.

4) Verify calibration by running an initial calibration

verification standard (ICV) and a calibration blank

(ICB). The observed result of the ICy must be within

of the expected value and the observed result of the

calibration blank must be less than three times the

detection limit.

5) Analyze a CCV/CCB pair every 10 samples. The response
must be within 20 percent of the initial response and

less than three times the detection limit, respectively.

1.8.3.5 Method E 418.1. Total Recoverable Petroleum Hydrocarbons -

Total recoverable petroleum hydrocarbons (TRPH) are defined by the

method used f or their determination. The sample is extracted with

trichiorofluoroethane, passed through a silica gel adsorption

process, and measured by infrared spectrophotometry. This

procedure is based upon EPA'S Method E 418.1 and SW-846 9073 (Test

Methods For Evaluating Solid Waste, Physical/Cemical Methods, SW-

846 3rd Edition, Proposed Update II, June 1990) for TRPH5 and 413.2

and SW-846 9071A for oil and grease.

1.8.3.5.1 Calibration - Calibrate the infrared instrument, using

the appropriate series of working standards, using a 1 cm cell for

water samples and a 5 cm cell for soil samples. It is not

necessary to add silica gel to the standards. Determine absorbance
directly for each solution at 2930 cm1. Prepare a calibration plot

of absorbance vs. mg petroleum hydrocarbons per 100 ml solution on
a calculator.
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1.8.3.6 Metals by Graphite Furnace Atomic bsorption (GFAA) -

Metal analyses performed on the GFAA will follow current EPA SW 846
Methods. Instrument must be calibrated daily or once every 24

hours and each time the instrument is set up. This includes the

following calibration procedures:

1. The lamp must be peaked for position and for wavelength

(the temperature of the furnace is automatically

calibrated at 2600 degrees centigrade).

2. After the proper conditions for each element are

programmed f or furnace operation, distilled water is

injected and run as a sample. This is done several times

until the instrument response produces a steady base line

abs orbance.

3. verify instrument is operating satisfactorily by checking

the energy output of the lamp and by checking the
characteristic mass on the midpoint standard, which must

be of the true value for that standard.

4. Calibrate instrument with four standards and a
calibration blank. The calibration curve must have a

correlation coefficient of greater than or equal to

0.995.

5. Verify the calibration with a second source Initial

Calibration Verification (ICV) standard. The observed

result must be within of the expected result.

6. Verify the calibration blank. The blank must be less

than three times detection limit.

7. Verify low level standard calibration.
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8. Every 10 samples, a Continuing Calibration Verification

(CCV) and Continuing Calibration Blank (CCB) pair is run

and must be of expected value and less than three

times the detection limit, respectively.

1.9 DATA REDUCTION, VALIDATION, AND REPORTING

The following sections describe the reduction, validation, and

reporting of data employed after samples are analyzed.

1.9.1 Data Management

Analytical data are collected and processed in accordance with the

requirements of the laboratory's protocols. These requirements

include sample documentation and data collection. Sample/data flow

is outlined in Appendix B for each laboratory.

1.9.2 Data Reduction

Raw data are to be reduced as specified by each method to produce

results in the following units:

SOLID AQUEOUS

Organic parameters mg/kg zg/L

Inorganic parameters mg/kg mg/L

Note that for the organic and inorganic parameters, solid and

sediment results will be corrected for the percentage of solids in

the sample ("dry weight")

1.9.3 Data Quality Assessment

The parameters of precision, accuracy, representativeness,

completeness, and comparability (PARCC) are indicators of data
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quality (USEPA, 1987a). Establishing goals for these parameters

serves to guide the choice of the analytical methodology. It also

establishes a strategy for the evaluation of the data once they

have been acquired to determine whether the goals of the project

have been met. Upon their receipt from the laboratory, the

chemical analysis data will be evaluated by experienced personnel

against pre-determined criteria to determine whether their quality

meets the requirements of the project. The laboratory quality

control (QC) data and the field QC data will be evaluated to

objectively ascertain the level of quality of the data. Any issues

requiring clarification by the laboratory or the samplers will be

identified and pursued at this point. The data quality level will

then be compared to that required by the project. If problems are

found, qualification of the affected data points will be
recommended. Upon determination of the level of quality for each

data point, interpretation of the data can then be performed. The

following sections describe the data quality evaluation and data

qualification processes.

1.9.3.1 Data Quality Evaluation - The objective of the evaluation

of the quality of the chemical data is to determine if
qualifications of the data are necessary. This evaluation will be

based upon the evaluation of the laboratory QC data, the field QC

data, and the project DQOs presented in Section 1.4. The first

step will be to perform an evaluation of the laboratory QC data, a

process often termed "data validation." This will provide a rating

of the quality of each data point produced by the laboratory. The

second part will provide an overall rating of each data point based

upon the field QC data. The final step in the evaluation will

compare the quality of the data acquired to the project's DQOs to

determine whether the data are useful. These three steps are

described in the following sub-sections. Each step will be

completely documented. The overall goal of the data quality

evaluation is to determine whether the data can be used to satisfy

the objectives of the project.
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Evaluation of Laboratory OC Data - Laboratory QC data for an

analytical parameter fall within one of eight categories for

evaluation purposes. These categories are listed in Table 1-12 in

the order in which they will be considered. All QC data provided

will be evaluated against the criteria established by each method

after modification as presented in this document to achieve the

objectives of this project. Each review will be completely

documented to indicate the criteria used and the results and

recommendations of the evaluation. For this investigation the

evaluation of the calibration will be performed by the Law

Environmental National Laboratory in Pensacola. This laboratory

verification of method calibration is in compliance with an AFCEE

Level I data package.

Evaluation of Field OC Data - Field QC data for an analytical

parameter fall within one of eight categories for evaluation

purposes. These categories are also listed in Table 1-12 in the

order in which they will be considered. QC data provided will be

evaluated to assure the objectives of this project are achieved.

Each review will be completely documented to indicate the criteria

used and the results and recommendations of the evaluation.

Usability Determination - Once the laboratory and field QC data

have been evaluated, the uncertainty associated with each data

point can be estimated. The estimated accuracy and precision of

each data point can then be compared to the data quality objectives

of the project to determine its usefulness for evaluating the site.

Recommendations for the qualification of a data point can also be

made when necessary.

Precision will be determined by evaluation of the RPDs for the

laboratory and field duplicates. The laboratory and field blank

data, MS/MSD and surrogate (if applicable) recoveries, and other

applicable QC data will be used to determine the accuracy of the

data. The evaluator will use their judgement based upon
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TABLE 1-12

DATA EVALUATION CATEGORIES
RCRA Facility Investigation

Carswell Air Force Base, Texas

I ?jj

CATEGORY QC DATA EVALUATED

LABORATORY QC:

1. Sample Integrity

2. Instrument Set-up/Method Applicability

3. Calibration Accuracy and Precision *

4. Calibration Stability

5. Laboratory Contamination

6. Method Accuracy and Precision

7. Sample Preparation

8. Sample Analysis

FIELD QC:

1. Sample Integrity

2. Location Installation

3. Sampling Procedures

4. Contamination From Sampling

5. Contamination From Site

6. Contamination From Shipping

7. Sampling Precision

8. Miscellaneous +

Sample container condition; preservation performance
and applicability; condition upon receipt at laboratory

Correct method; detection/quantitation limits
achieved; method applicability for analytes and
matrix, instrument set-up

Standard preparation; accuracy verification, precision
achieved

Stability verification; frequency of performance

Laboratory blanks

Method accuracy and precision data

Procedures; holding times

Procedures and sequences; holding times; sample-
specific accuracy and precision; interferences;
dilutions

Sample container condition; preservation performance
and applicability; condition prior to shipment; custody

Sampling location installation

Sampling protocols

Rinsates

Field blanks (volatile organics only)

Trip blanks (volatile organics only)

Field duplicates

Blind QC samples; performance evaluation data; split
sample data

3517-0111.07 1-63

* These categories are assumed to be correct and will not be provided for evaluation.
+ No blind data for QC samples, blind performance evaluation samples, or split samples will be collected.



13ra.
established principles and the guidelines described in this

document in the assignment of qualifications to the data.

The completeness parameter will be evaluated after the
determination of the usability of each data point; it will be

expressed in quantitative terms and then compared to the project

objectives to determine whether enough data were collected.

Representativeness will be determined through an evaluation of

sampling procedures and locations utilized and will be expressed in

qualitative terms. Comparability will be determined by the

evaluation of data quality analytical methodologies, reporting
units, and the traceability of standards and will also be expressed

in qualitative terms.

1.9.3.2 Data Qualification - Each data point will essentially be

graded as falling into one of the following categories:

• Usable as reported
• Usable with qualifications

Unusable

These categories correspond to the three established for the DQOs

in Section 1.4. Data for which the laboratory and field QC data

are all within acceptance limits will be assigned the grade "usable

as reported." Data for which slight QC problems are indicated but

the QC data are still within the action limits will be assigned the

grade "usable with qualifications." These data may still be used

if the QC problems are not excessive. Data for which the

corresponding QC data are outside the action limits will be

assigned the grade "unusable" and will not be used. Each data

point will receive a flag indicating its level of quality. The

flags to be used are presented in Table 1-13.
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TABLE 1-13

DATA QUALIFICATION FLAGS
RCRA Facility Investigation

Carswell AFB. Texas

L.

FLAG POSITIVE RESULTS NEGATIVE RESULTS

FLAGS FOR DATA WITHIN ACCEPTANCE LIMITS (Usable as Reported)

(no flag) {Use datum without qualification} {Use datum without qualification}

FLAGS FOR DATA WITHIN ACTION LIMITS (Usable With Qualfficalions)

J Estimated quantitation based upon QC Estimated quantitation based upon QC
data data

JB Estimated quantitation: possible biased (Not applicable)
high or false positive based upon blank
data

JH Estimated quantitation-possibly biased (Not applicable)
high based upon QC data

JL Estimated quantitation-possibly biased Possible false negative based upon QC
low based upon QC data data

Jd Estimated result due to dilution Reporting limit raised due to dilution

FLAGS FOR DATA OUTSIDE OF ACTION LIMITS (Unusable)

R Datum rejected based upon QC data: do Datum rejected based upon QC data: do
not use not use

MISCELLANEOUS FLAGS

t Tentatively identified compound; identity (Not applicable)
not confirmed with standard and
quantitation estimated

• Applicable to GC/MS data only
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1.9.4 Data Reporting

Data reports will be included in the technical reports preparation.

The data will be presented as tables or in the appendices of the

report. Tables will include the following information:

• Sampling dates
• Extraction and analysis dates
• Surrogate recovery (if applicable)
• MS/MSD results

Duplicate/replicate results
• Rinsate results

Positive results
• Field characterization data (Ph, SC, temp)
• Control limits (surrogates, MS/MSD, duplicates)

1.10 INTERNAL QUALITY CONTROL CHECKS

The following sections describe the quality control checks employed

in the field and laboratory.

1.10.1 Field Quality Control

Quality control of field measurements will be utilized through the

calibration of instruments. The control parameters, control

limits, and corrective actions are outlined in Section 2.4.

1.10.2 Laboratory Quality Control

The minimum requirements of the laboratory quality control consist

of an initial demonstration of laboratory capability and an ongoing

analysis of quality control samples to evaluate and document data

quality. The laboratory must maintain records to document the
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quality of the data generated. Ongoing data quality checks are

compared with established performance criteria to determine if the

results of analyses meet the performance characteristics of the

method. When results of quality control samples indicate atypical

method performance, a quality control check standard must be

analyzed to confirm that the measurements were performed in an in-

control mode of operation. Calibration stability will be assessed

and documented utilizing the procedures and at the frequency

specified in each method.

Before processing any samples, the analyst should demonstrate,

through the analysis of a reagent water blank, that interferences

from the analytical system, glassware, and reagents are under

control. Each time a set of samples is extracted or there is a

change in reagents, whichever is more frequent, a reagent water

blank should be processed as a safeguard against chronic laboratory

contamination. The blank samples should be carried through the

stages of the sample preparation and measurement steps.

If any analyte fails the acceptance criteria for recovery, a QC

check standard f or each analyte that failed must be prepared and

analyzed. As part of the QC program for the laboratory, method

accuracy for each matrix studied must be assessed and records must

be maintained.

The types and numbers of laboratory quality control samples to be

used are presented in Tables 1-4 through 1-18 by matrix and

parameters. They are defined as follows:

Method blanks. Method blanks consist of organic-free or deionized

water that is carried through the analytical scheme like a sample.

They serve to measure contamination associated with laboratory

storage, preparation, or instrumentation. For most analyses, a

method blank is analyzed f or each batch and at a frequency of 1 per

20 samples if more than 20 samples are run in a given batch. If
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it
the analyte of interest is above the reporting detection limit,

corrective action should be taken except for conmon solvents such

as methylene chloride, acetone, toluene, 2-butanone and phthalates.

Sample blanks. Sample blanks are used when characteristics like

color or turbidity interfere with a determination. In a
spectrophotometric method, for example, the natural absorbance of

the sample is measured and subtracted from the absorbance of the

developed sample. Sample blanks are run only as necessary.

Calibration blanks. Calibration blanks are prepared with standards

to create a calibration curve. They differ from the other

standards only by the absence of analyte and provide the "zero-

point" for the curve.

Internal standards. Internal standards are measured amounts of

certain compounds added after preparation or extraction of a

sample. They are used in an internal standard calibration method

to correct sample results suffering from capillary column injection

losses, purging losses, or viscosity effects. Internal standard

calibration is currently used for volatile organics, chlorinated

pesticides and GC/MS extractables.

Surrogates. Surrogates are measured amounts of certain compounds

added before preparation or extraction of a sample. The recovery

of a surrogate is measured to determine systematic extraction

problems. Surrogates are added to all samples analyzed for

chlorinated pesticides, GC/MS extractables and volatiles, and GC

volatiles.

Spikes. Spikes are aliquots of samples to which known amounts of

analyte have been added. They are subjected to the sample
preparation or extraction procedure and analyzed as samples. The

stock solutions used for spiking are purchased or prepared
independently of calibration standards.
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The spike recovery measures the effects of interferences in the

sample matrix, and reflects the accuracy of the determination.

Spike recoveries are calculated as follows:

Check Standard Obse vedMethod Standard Percent Recovery = x 100
Check Sample Expected

Matrix Spike Percent Recovery = SSR- SR x 100

Where:

SSR = Spike Sample Result

SR = Sample Result

SA = Spike added from Spiking Mix

Spikes are prepared and analyzed for all method analytes with each

batch and at a frequency of at least one MS and one check standard

per 20 samples if more than 20 samples are run in a given batch, or

as required by the specific analytical method.

Spike recoveries are stored in the laboratory database and are

retrievable for statistical analysis. Laboratory control limits

are calculated f or individual matrix types when 20 data points

become available.

Duplicate or Duplicate Spikes. Duplicate spikes are additional

spiked aliquots of samples subjected to the same preparation and

analytical scheme as the original spike sample. The relative

percent difference (RPD) between duplicates or duplicate spikes

measures the precision of a given analysis. RPD5 are calculated as

follows:
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173

%RPD = Ri - R2 100
Ray

or

%RPD = Si - S2 100
Say

Where:

Ri and R2 = duplicate determinations of the analyte

in the sample

Si and S2 = the observed concentrations of analyte in

the spike and its duplicate

Ray = the average determination of the analyte

concentration in the original sample

Say = the average of the observed analyte
concentrations in the spike and its

duplicate

Duplicates or duplicate spikes are prepared and analyzed for each

method analyte with each batch, or at a frequency of at least one

per 20 samples if more than 20 samples are run in a given batch.

RPDs are stored in the laboratory database and are retrievable for

statistical analysis.

Laboratory Control Standards. Laboratory Control Standards (LCSs)

and Quality Control Check Samples (QCCSs) are aliquots of organic-

free or deionized water to which known amounts of analyte have been

added. They are subjected to the sample preparation or extraction

procedure and analyzed as samples. The stock solutions used for

LCSs are purchased or prepared independently of calibration

standards. The LCS recovery tests the function of analytical

methods and equipment. For inorganic and metals analyses, the

percent recovery for LCSs is compared to method specific criteria,
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and the analytical system is considered to be in control when these

analyte specific criteria are met. When a result of an organic

method aqueous matrix spike and/or matrix spike duplicate indicates

atypical method performance, a quality control check standard will

be analyzed to confirm that the measurements were performed in an

in-control mode of operation for that analyte.

The acceptance criteria f or the LCS is a recovery range of 80-120%.

The acceptance criteria for the QCCS is stated in each method.

LCSs are prepared and analyzed for all method analytes with each

batch or at a frequency of one per 20 samples if more than 20

samples are run in a given batch. Laboratory control limits are

calculated when 20 data points become available.

The LCS is used to monitor overall performance of all steps in

analysis, including sample preparation. If the LCS results fall

within 20% of the expected or true value calibration curve, this

verifies that instrument performance, calibration and sample

preparation are satisfactory. When the LCS is used in conjunction

with matrix spikes, matrix spike recovery evaluation can be better

interpreted as either matrix interference, sample preparation error

or matrix spiking solution preparation error.

1.10.3 Control Limits

Control limits for this project are method specific and laboratory

established. Control limits for each analytical method will be

experimentally established and reevaluated at regular intervals.

Control limits are developed by the laboratory based on historical

data. If historical data are not complete then control limits are

set based on those established by the method. Appendix A presents

the control limits for each analytical method including frequency,

acceptance criteria, and corrective action.

3517-0111.07 1-77



.1. j7:•)

1.11 PERFORMANCE ND SYSTEM AUDITS

Law views quality assurance as the means by which the effectiveness

and quality of its various participating departments are gauged as

they carry on day-to-day operations under the QA/QC program. The

major goals associated with the QA/QC program are listed below:

• QA reviews should help ensure compliance with mandated QC

procedures

• QA reviews provide a structured means of communicating

problems between the technical and administrative portions

of the company

• QA procedures are designed to ensure operating regularity

between the various branches of Law

QA audits provide a mechanism by which our QC procedures

are constantly being reviewed and updated in an orderly

fashion

1.11.1 Systems Audits

Systems audits are qualitative evaluations of each component of

field and laboratory QC measurement systems. A systems audit will

be performed periodically and will consist of inspecting the

following procedures:

• Sampling
• Sample custody
• Sample storage and preservation
• Standard preparation
• Sample preparation
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• Analytical methodology
• Data management
• Preventative maintenance
• Personnel qualifications
• Corrective actions, reporting and documentation of out-of-

control events
• Recordkeeping

Law will submit to on-site external systems audits by AFCEE or any

other appropriate regulating agency.

1.11.2 Performance Audits

A performance audit is a quantitative evaluation of a measurement

system. Law participates in the following performance evaluation

programs:

• EPA, Environmental Monitoring Support Laboratory -
Cincinnati
Florida Department of Environmental Regulation (DER)

• EPA Inorganic and Organic CLP
• U.S. Army Corps of Engineers, Missouri River Division

Florida Department of Health and Rehabilitative Services

(FDHRS)
• MITRE Performance Audit, in support of AFCEE

Periodically, blind QC samples are entered into the samples flow

scheme. Since blind QC samples are difficult to enter into the

laboratory without the knowledge of the analysts, the QA Manager

relies heavily on the performance evaluation programs by outside

sources and QC samples such as matrix spikes, duplicates and

surrogates.
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1.11.3 Certifications

Law Environmental National Laboratories located in Pensacola,

Florida currently holds certifications with several states for

various matrices and parameters. They are also certified with the

COE, USAF, and USEPA.

1.12 PREVENTIVE MAINTENANCE

Equipment maintenance is the responsibility of the analyst and the

Department Manager. All repairs and/or modifications are recorded

in bound maintenance logbooks. Daily equipment checks include

visual and/or manual inspections of cooling fans, pumps, indicator

readings, detectors, gas supplies, and other method-specific

inspections. Service schedules are established for performing

routine preventive maintenance on all major equipment. Tables 1-19

through 1-23 list the maintenance required for each instrument.

1.13 FIELD AND LABORATORY PROCEDURES USED TO ASSESS DATA OUALITY

INDICATORS

1.13.1 Formulas

Accuracy - Accuracy is a measure of the bias in a system. Accuracy

is defined as the degree of agreement of a measurement with an

accepted reference or true value. To determine the accuracy of an

analytical method, a sample spiking program will be conducted. The

results of sample spiking will be used to calculate the quality

control parameter for accuracy evaluation, the Percent Recovery

(%R). The Percent Recovery is defined as the observed
concentration, minus the sample concentration, divided by the true

concentration of the spike, multiplied by 100.
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TABLE 1-19

ROUTINE MAINTENANCE SCHEDULE FOR GC
Carswell Air Force Base. Texas

Maintenance Frequency

1. Check carrier gas supply Daily

2. Check head pressure Daily

3. Change septums As needed

4. Change carrier gas filters As needed

5. Check baseline and detector response Quarterly
at highest sensitivity

6. Air dust electronics and main frame Annually
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TABLE 1-20

ROUTINE MAINTENANCE SCHEDULE FOR GCIMS
Carswell Air Force Base. Texas

Maintenance Frequency

1. System Diacinostics

a. Scan box I/O test Daily
b. Scan box DMA test Daily
c. MS I/O test Daily
d. Filament test Daily
e. RF power test Daily
f. Electromultiplier test Daily
g. Background signal noise test Daily

2. Vacuum/Carrier Flow Check

a. Column headpressure check Daily
b. Vacuum check Daily
c. Replace septum As needed
d. Leak check and tighten fittings As needed

3. Instrument Tune Check

a. BFB/DFTPP tune check Daily
b. PFTBA tuning As needed

4. Calibration Check

a. VOA standards check Daily
b. BNA standards check Daily

Replace inlet liner As needed

5. Clean source As needed

6. Clean quadrupole rods As needed

7. Replace column - As needed
(or remove front end)
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TABLE 1-21

ROUTINE MAINTENANCE SCHEDULE FOR ICP
Carswell Air Force Base. Texas

MAINTENANCE FREQUENCY

1. Check Argon pressure at tank and at nebulizer. Daily

2. Inspect cooling water supply. Daily

3. Inspect vacuum pump. Daily

a. Oil level
b. Vacuum monochromator gauge

4. Inspect peristaltic pump windings and capillary tubing. Daily

5. Check ICP ignition sequence. Daily

a. Argon to torch
b. Preignition discharge
c. Ignition

6. Disassemble and clean ICP nebutizer, spray chamber and torch Weekly
assembly.

7. Check peak resolution and monochromator stability using Weekly
profile routines and internal Hg lamp.

8. Change pump windings and all capillary tubing to nebulizer. Monthly

9. Change vacuum pump oil. Monthly
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TABLE 1-22

ROUTINE MAINTENANCE SCHEDULE FOR AA SPECTROPHOTOMETER
Carswell Air Force Base, Texas

Maintenance

1. Contact cylinders, tube, and platform should be cleaned and checked each day before running
samples. Use cotton swab and methanol for cleaning.

2. Contact cylinders should be checked for cracks and pitting. Tubes should be checked for
pitting, peeling pryolitic coating and burn marks around sample port hole. Any of the above
indicate a worn tube or cylinder.

3. Furnace/spectrometer windows should be checked and cleaned daily.

4. Check coolant level in recirculator and temperature setting daily.

5. Spectroscopy lab should be wet mopped, counters dusted, and exterior of instruments cleaned
on a weekly basis to ensure a dust-free environment.

6. Consult instrument operations manual for further maintenance instructions.

7. All maintenance is to be recorded in the Maintenance Log Book.

8. Argon gas pressure to furnace should be 60 psi. Check regulator to ensure proper pressure.
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TABLE 1-23

ROUTINE MAINTENANCE SCHEDULE FOR IR SPECTROPHOTOMETER
Carswell Air Force Base. Texas

MAINTENANCE FREQUENCY

1. Check air filter. Depends on use

2. Remove cuvette from sample compartment. Daily

3. Keep instrument clean from spills. Daily
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A.

%R= X-Tiü0
K

where

X = Analytical result from the spiked
sample

T = Analytical result from the
unspiked aliquot

K = Known value of the spike

= Percent Recovery

To determine accuracy, surrogate, matrix spike and matrix spike

duplicates (MS/MSD), and internal standards will be analyzed. The

control limits will be based on the mean percent recovery

standard deviations of the mean using a population of 20 recovery

values.

Precision - Precision is the measure of mutual agreement among

individual measurements of the same property, usually under

prescribed similar conditions. Precision is best expressed in

terms of standard deviation or Relative Percent Difference (RPD)

Precision is inferred through the use of duplicate samples. RPD

for each component is calculated using the following equation:

RPD= A-B xlOO
(A + B) /2

where:

A = Replicate Value 1

B = Replicate Value 2

RPD = Relative Percent Difference
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The calculated Percent Recovery and RPD will be sunirnarized. The

RPD data will be used to evaluate the long term precision of the

analytical method.

To determine precision, matrix spikes and matrix spike duplicates

will be analyzed. The control limits will be based on a population

of 10 RPD values. They are calculated by determining the mean RPD

plus 3 times the standard deviation for the upper limit and zero as

the lower limit.

Completeness - Completeness is a measure of the amount of valid

data obtained from a measurement system compared to the amount that

was expected to be obtained under correct or normal conditions.

The result is expressed as a percentage.

Percent completeness = Number of valid measurements 100
Total number of measurements

The percent completeness for this project is 90%.

1.13.2 Control Limits

Control limits for analytical methods are presented in Appendix A.

Control limits are developed by the laboratory based on historical

data. If historical data are not complete then control limits are

set based on those established by the method.

1.13 .3 Documentation

Completeness and comparability of data are insured by adherence to

a standard data-set protocol and checklist of data required to be

available on laboratory report sheets for each type of analysis
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conducted. Each parameter data book must contain all data and

calculations associated with each independent determination. These

include such things as sample weight(s), dilution factor(s),

applicable determinative measurements such as titration values,

spectrometer readings, injection quantities, and standard(s)
identity and concentrations, as well as all calculations related to

each final value reported. Each laboratory report sheet will be

checked and initialed by a second competent scientist other than

the person who did the analysis to insure completeness of data and

correctness of all calculations in the report. For the occasional

project involving very critical samples on which serious action is

contemplated, the entire set of analyses on the same sample(s) will

be independently audited by a special project quality assurance

officer, (f or example, the analysis of drinking water samples from

residential wells where compounds were found to exceed the MCL).

Samples collected at Carswell AFB are not considered to be in this

category. Work sheets, chromatograms, spectra, etc., associated

with every analysis will be present in the parameter data book.

These will give instrument operation parameters and details of

instrument set-up, such as columns used, mobile and stationary

phases and concentrations, temperatures, detectors, spectrometer

type, wavelengths, etc., as applicable for the type analysis. Work

sheets will bear a unique laboratory nuniber identifying that

sample, relating the laboratory data sheets to the sample. Each

sheet will be recorded with dates and times and bear the laboratory

analyst's initials.

1.14 CORRECTIVE ACTION

An effective QC program requires rapid and thorough correction of

the QC problems. Rapid corrective action (CA) minimizes the

possibility of questionable data on any project. The need for

corrective action originates when an inadequacy is found in the

method of analysis (e.g., inappropriate calibration) or a
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determinate error occurs (e.g., calibration error due to standards

failure). Failures of the first kind are precluded by LENL and

Regulator/Contractee audits which evaluate analytical SOPs. The

analytical SOPs incorporate mechanisms to detect the existence of

determinate errors and specify the procedures to correct them.

Depending on the nature of the CA, it is classified as one of two

types, immediate and long-term. Immediate corrective actions are

the correction of procedures or repair of instrumentation that is

working improperly. Long-term corrective actions are the

correction of systematic errors, such as the detector on a GC

becoming dirty and losing sensitivity. Corrective actions

associated with field activities are presented in Section 2.4.3.

1.14.1 Response

Many times the source of a nonsystematic problem is obvious to the

analyst and can be corrected immediately. Immediate corrective

action routinely made by field technicians or laboratory analysts

should be documented as normal operating procedures in instrument

log books or personal notebooks. The Supervisor and analyst should

compile a list of commonly encountered problems and the appropriate

routine corrective actions (in addition to manufacturer's

troubleshooting guides). The Operations Manager and QA/QC
Coordinator are responsible for approving all corrective actions.

Appendix A lists the corrective actions necessary for each

analytical method.

1.14.2 Reestablisbment of Control

Corrective action is not complete until the problem has been

effectively and permanently solved. Follow-up action to ensure

that the problem remains corrected is a vitally important step in
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the corrective action procedure. Routine corrective actions, such

as recalibrating the instrument, are incorporated into the Standard

Operating Procedures (SOPS). Major corrective actions, such as a

systems failure, are handled in the following manner: Once a

problem has been technically defined, the Operations Manager and

the QA/QC Coordinator discuss the problem and jointly take the

following steps:

1. Determine that specific corrective action is needed to

eliminate the problem and assign responsibility f or

investigating, implementing, and documenting the

situation;

2. Set a time schedule for determining the required action;

3. Assign responsibility and time schedule to implement the

desired action;

4. Establish desired effectiveness of the corrective action

and implement the correction; and

5. Verify that the corrective action has eliminated the

problem and document.

1.14.3 Documentation

To provide a complete record of QC activities, QC problems and

corrective actions applied must be documented. Historical records

assist laboratory management in identifying long-term corrective

actions, such as personnel training, replacement of

instrumentation, improvement of sampling procedures, etc.

Corrective action documentation forms f or laboratory operations are

presented in Appendix B. Corrective action documentation
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associated with field activities are recorded on Daily Quality

Control Forms. These forms are presented in Section 2.5.

1.15 OUALITY ASSURANCE REPORTS

The management is informed of QA activities in three ways: (1) by

immediate verbal notification of QA problems, (2) by interim QA

reports, and (3) written QA reports. The following subsections

discuss the reporting procedures to be followed and report

contents.

1.15.1 Reporting Procedure

An Analytical Data Informal Technical Information Report (ITIR)

will be prepared by the Project Chemist, reviewed by the Project

Manager and submitted by Law Environmental Government Services

Division at the end of the sampling and analysis activities to the

AFCEE TC. The data will also be submitted to the USAF TPM in a

format compatible with the USAF's Installation Restoration Program

Information Management System (IRPIMS) data base.

1.15.2 Report Content

The format of the Analytical Data ITIR will substantially follow

the format specified by the USAF (AFCEE, 1991). The format of the

IRPIMS deliverable will correspond exactly to the format specified

by the USAF (AFCEE, 1991; AFCEE, 1993a; AFCEE, l993b). The

internal management of these deliverables is performed by a QA

audit between the LENL-P Chemical Lab Manager and the LEGs Project

Manager (See Figure 1-5). The QA audit reporting function is

facilitated by direct correspondence between the LEGS Chemistry

Program Lab Coordinator and the lab.
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2.0 FIELD SAMPLING PLAN (FSP)

Field tasks to be conducted at the Carswell AFB RFI sites are

explained in detail in the following text.

2.1 FIELD OPERPTIONS

The field investigations at the Unnamed Stream and POL Tank Farm

sites which are located in the east area of Carswell AFB (Figures

2-1 and 2-2) will include the following activities:

• Geophysical surveys
• Geochemical survey
• Installation of new monitoring wells
• Aquifer testing
• Soil, sediment, ground-water sampling (3 rounds), and

surface water sampling

The proposed Geochemical locations for the POL Tank Farm are

presented in Figure 2-3. The proposed monitoring well location for

the Unnamed Stream is presented in Figure 2-2. The methods for

conducting the field operations and activities are discussed in the

following sections.

2.1.1 Site Reconnaissance, Preparation and Restoration

The two sites under this RFI were visited on April 14th, 1993, by

representatives of Law, AFCEE, and Carswell AFB. During the site

visit, AFCEE representatives outlined the RFI field tasks at each

site.

Prior to commencement of field operations, all sites will be

inspected and new monitoring well locations will be staked. The

sites will also be inspected for access routes.
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FIGURE 2-1

LOCATION OF EAST AREA SITES
CARSWELL AIR FORCE BASE, TEXAS
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FiGURE 2-2
LOCATION OF WELLS AND SURFACE WATER SAMPLING
LOCATiONS AND APPROXiMATE LOCATIONS OF FRENCH

DRAINS AND OiL/WATER SEPARATOR
(AFTER RADIAN, 1991aJ
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Site preparation will include removal of obstructions (if needed)

and utility clearances by base personnel. Specific information

concerning field office space, decontamination area, and drum

staging areas will be coordinated with base personnel.

Upon completion of field activities, each site will be restored to

a condition that as closely as possible approximates the condition

of the site prior to field activities.

2.1.2 Surface Geophysical Survey

A geophysical survey will be performed at both sites to help

characterize the near surface conditions and to locate utilities

and abandoned tanks and pipechases. A single type of geophysical

survey (ground penetrating radar) will be performed at Carswell AFB

during the field work.

2.1.2.1 Ground Penetrating Radar - GPR is a geophysical technique

which can provide high resolution data on surficial geology. The

technique is used in general to map shallow bedrock, soil and water

table features, and locate underground pipes and tanks. At

hazardous waste sites, ground penetrating radar is also used to

locate trenches, lagoons, buried drums, contaminant plumes and

other structural and contaminant-related features. The depth of

penetration is dependent upon the types of soil and the electrical

properties of the subsurface. In silts and clays the depth of

penetration may be on the order of only a few feet, while in dry

sands the depth of penetration may extend to tens of feet.

A high frequency signal (typically in the 100 to 1000 Mhz range) is

transmitted into the subsurface through a transmitting antenna and

the resulting signal is received by a second antenna. The received

signal may include an air wave, a ground wave, and reflected

signals from subsurface boundaries, all in superposition.
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The particular frequency range at which the radar operates is

determined by radio frequency electronics and the specific antennas

used. Typically in geologic materials, the lower the frequency

range of the radar the greater the penetration range, assuming the

transmitter output power and receiver sensitivity are not varied.

The ability to resolve variations in electrical properties which

have small spatial extent increases as the frequency increases,

assuming a constant center-frequency to system-bandwidth ratio. It

is necessary, therefore, to use antennas having the optimum

frequency range and bandwidth characteristics to see the desired

electrical variations in the particular geologic medium.

A GEODAR-I, Model-244l, or equivalent unit, will be used at the

Carswell sites. A typical radar unit consists of a timing control

unit which synchronizes all timing for the transmitter, receiver,

data recorder, and data display. The transmitter and receiver

electronics are located in the respective antenna modules. They

are connected to the control unit through cables. Only the timing

signals, the audio frequency facsimile of the received signal, and

the DC voltage are carried on this cable.

The receiver has a sampling head similar to a sampling
oscilloscope. The sampling head uses the repetitive nature of the

received signal to transform the radio frequency signal into audio

frequency facsimile. The transmitter sends out pulses and the

receiver samples the received pulse for a small interval of the

pulse duration. After each transmitter pulse, the sample window is

moved in time and this is repeated until a complete scan of the

pulse is obtained. The rapid rate at which the data is collected

presents a virtually continuous record. During the survey, the

antennas can be moved continuously over the line of interest. The

sampled audio frequency signal is sent to the control unit where it

is amplified, filtered and then monitored on an oscilloscope. The

signal is recorded on an electrostatic recorder.
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The electrostatic recorder uses a variable gray scale to display

the data. Each scan draws a line across the paper in the direction

of increasing signal travel time with the intensity dependent upon

the radar signal amplitude.

The received radar signals are filtered before recording using

audio frequency analog filters located in the control unit. Analog

filtering helps to remove some of the equipment-generated noise.

For a routine reconnaissance map of reflections in the ground, the

antennas are mounted rigidly at a known separation and moved along

the profile line. The resultant trace shows reflection travel time

versus position along the profile. In the profile mode, the travel

time is related to the reflector depth and signal propagation

velocity.

2.1.3 Geochemical Survey

A ground-water field screening will be performed at the POL Tank

Farm.

Ground-water samples will be collected for screening and analyses

using a cone penetrometer type sampling system atCarswel1 AFB as

part ot the RCRP facility investigation effort. The intent of this

activity is to conduct an evaluation of the nature and extent of

ground-water contamination at Carswell AFB. The contaminants of

concern are petroleum hydrocarbons. This screening and analyses

will be conducted by Transglobal Environmental Geotechemistry

(TEG), Texas located in Austin, Texas. TEG utilizes hydraulic

drivepoint rigs to perform the ground-water screening. The

Strataprobe is a cone penetrometer type sampling system developed

by TEG.
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2.1.3.1 Strataprobe - The Strataprobe ground-water field
screening will be performed at the POL Tank Farm. The POL Tank

Farm is located in the east area of Carswell AFB, west of and

adjacent to Knight's Lake Road and north of Hobby Shop Road (Figure

2-1). Twenty-two Strataprobe' samples will be collected at the POL

Tank Farm to provide supplemental geochemical information in order

to delineate the extent of the ground-water contamination. Three

Strataprobetm locations will be held in reserve for discretionary

reasons once the ground-water field screening is implemented.

The sampling tool of the Strataprobe will be hydraulically pushed

to the water table, which is estimated to be at ten feet.
Collection of the ground-water samples will be performed with a

cone penetrometer equipped with a screened intake and sample

chamber (Figure 2-4). The tool is advanced to the target depth and

the outside drive casing is retracted one foot to expose the

screen. Upon filling of the sample chamber, the tool can be

withdrawn from the boring, and the sample transferred to the

appropriate containers. These water samples will be analyzed in

the field by TEG for the parameters listed in Table 2-5.
Approximately 10 percent of these samples will be sent to an of f-

site laboratory for confirmation. The cone penetrometer will be

decontaminated after each sample is containerized. Equipment

decontamination procedures are described in Section 2.1.8.

2.1.4 Borehole Construction. Lithologic Sampling and Logging

A soil boring will be performed to allow installation of each

monitoring well. The soil boring will provide subsurface

information for well design and site stratigraphy. The soil boring

will be observed by a qualified geologist or geotechnical engineer.

The geologist/engineer will log the subsurface conditions
encountered in the boring, and record the information on a soil

boring log. An example of a soil boring log is shown in Figure

2-5. Any other additional information concerning the boring will
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FIGURE 2-4

CONE PENETROMETER SAMPLER DIAGRAM
CARSWELL AFB, TEXAS

GROUND SURFACE

'4 BOREHOLE

- .4- DRILL RODS (PUSH RODS)

TOP OF WATER TABLE

______ COPE PENETROMEIER"4 GROUNDWATER SAMPLER

IN-SITU GROUND-
WATER FLOW PATh

NOTTO SCALE
3517.0111.03
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FIGURE 2-5

SOIL TEST BORING RECORD
JOB NO.

JOB NAME
DATE:_____________________

BORING NO.

G.S. ELEV.

HOURS MOVING
HOURS DRILLING
PAGE OF

—

WEATHER
DRILLER

STRATA DESCRIPTION
N p R SOUCLASSIRCATON DEPTH

— — — — — — — —
TERMINATED:

— — — — —

WATER TOB DEPTH_____________________________
WATER 24 HR.: DEPTH___________________________
WATER LOSSES________________________________

METHOD OF ADVANCING BORING DEPTH

POWER AUGER
HAND CHOP: W/MUD: W/WATER
ROTARY DRILL: W/MUD: WIWATER
DIAMOND CORE

TO
TO
TO
TOCASING: SIZE LENGTH

QA / QC INSTALLED BY: CHECKED BY: DISCREPANCIES:
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also be recorded on the log. Soils will be classified using the

Unified Soil Classification System (ASTM D 2488-69).

Hollow-stem augering will be the preferred technique for all soil

borings. The augers will have a minimum inner diameter (I.D.) of

6.25 inches to allow installation of the wells as described in

subsequent report sections. It is anticipated that use of the

hollow-stem augers will provide a sufficiently stable hole for soil

sampling and monitoring well installation. If drilling fluids are

to be utilized, a sample of the fluids introduced to the borehole

will be analyzed to evaluate potential constituents introduced into

the monitoring well.

2.1.5 Monitoring Well Construction and Installation

2.1.5.1 Construction - The monitoring wells will be installed to

accomplish the following objectives: to collect representative

ground-water samples; to prevent contamination of the aquifer by

the drilling equipment; to prevent inter-aquifer contamination; and

to prevent vertical seepage of surface water into the monitoring

well water-intake zone. The equipment, procedures and personnel

that will be used at the Carswell AFB to accomplish these

objectives are discussed below.

The monitoring wells will be designed to intercept the upper

portion of the water-table aquifer. The screen will be placed so

that it intercepts the maximum upper fluctuation of the water

table. Vertical fluctuation of the surf icial -aquifer water table

at Carswell AFB generally does not exceed five feet over the course

of a 12-month period (personal communication, J. Bartelino, U.S.

Geological Survey, 1993). Seasonal fluctuations in the water table

will be taken into account in placing the screen for each well.

The screen will extend a minimum of one foot and a maximum of five

feet above the water level encountered during drilling.
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The screen and riser pipe will be installed through the hollow stem

auger. The pipe will be centered and suspended prior to placing

the filter pack. Sand for the filter pack will be tremied into the

annular space between the well casing and hollow stem augers using

a tremie pipe. The hollow stern auger extensions will be withdrawn

as the sand is placed into the well. The sand will be placed to a

minimum of two feet above the top of the screen. If wells are

installed so that the top of screen is at a depth of two feet or

less, the sand pack will be installed to six inches above the

screen. The sand will be continuously tamped to prevent bridging.

The depth of the sand pack and the amount of sand used will be

continuously monitored. After the filter pack has been installed

to a level of at least two feet above the top of the screen, the

well will be surged for ten minutes using a surge block.
Additional sand will be added to bring the level back up to two

feet above the screen. The well will then be surged for an

additional five minutes. More sand will be added if necessary to

return the level of the sand to two feet above the screen.

Following placement of the sand, three feet of bentonite pellets

will be placed above the sand pack. The remainder of the open hole

will be sealed with a cement-bentonite grout. The grout will be

placed using a tremie pipe equipped with a side discharge. A

Type II Well Completion Diagram is shown in Figure 2-6.

2.1.5.2 Materials and Installation - All monitoring well surface

casing and riser pipe will consist of new, threaded, and flush

joint, Schedule 40 polyvinylchloride (PVC). The pipe will conform

to ASTM F-480-88A standards. The pipe will bear markings
identifying the material as that which is specified. Each section -

will be joined by threaded flush-joint couplings to form water-

tight seals. No organic solvents or glue will be used in joining

the pipe.
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MONITORING WELL INSTALLATION DIAGRAM

JOB NAME
WELL NO. JOB NO
DATE TIME
WELL LOCATION___________________________

BENTONITE TYPE ____________________________GROUND SURFACE ELEVATION____________________
MANUFACTURER ___________________________

TOP OF SCREEN ELEVATION CEMENT TYPE ______________________________
REFERENCE POINT ELEVATION____________________ MANUFACTURER __________________________

BOREHOLE DIAMETER_______________________
TYPE SAND PACK GRADATION______

SAND PACK MANUFACTURER____________________ SCREEN DIAMETER _________ SLOT SIZE_________

SCREEN MATERIAL____________________________ LAW ENVIRONMENTAL, INC.
FIELD REPRESENTATIVE _____________________MANUFACTURER_______________________________

DRIWNG CONTRACTOR
RISER MATERIAL _______________________________
MANUFACTURER_______________________________ AMOUNT BENTONITE USEfl

RISER DIAMETER _______________________________ AMOUNT CEMENT USED________________________

AMOUNT SAND USEDDRIUJNG TECHNIQUE ___________________________
AUGER SIZE AND TYPE__________________________ STATIC WATER DEPTH (after dev.)
REMARKS

• GROUT
BENTONITE

E: GRANULAR BACKFILL

QA i oc INSTALLED BY: INSTALLATION OBSERVED BY:_______________
DISCREPANCIES:

FIGURE 2-6

(NOT TO SCALE)

WELL PROTECTOR

LOCKABLE COVER

DIMENSIONS OF
CONCRETE PAD

DEPTH TO TOP OF
BENTONITE SEAL-

DEPTH TO TOP OF
GRANULAR MATERIAL

LENGTH OF
SOLID RISER

TOTAL DEPTH
OF WELL

RISER

SCREEN
LENGTH OF

SCREEN

CAP

STABILIZED WATER
LEVEL ______ FEET

TOG

LENGTH OF TAIL
PIPE ________

MEASURED ON
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All well screens will consist of new, commercially fabricated,

threaded 10-foot, flush joint, 4-inch PVC, factory slotted; slot

size .010. A threaded PVC plug or short sand sump section will be

provided for the bottom of the well.

A sand pack will be installed in the annulus between the boring and

the well screen. The sand filter pack will extend two feet above

the top of the screen. The sand pack will consist of clean, inert,

non-carbonate materials. A "20/40" sand, or its equivalent, will

be used in the wells to be installed at the sites.

A three-foot thick bentonite seal will be placed in the annulus

above the filter pack and will be allowed to hydrate to prevent

intrusion of the grout into the filter sand. A cement grout will

be placed in the annular space between the well casing and boring

from the top of the bentonite seal to the ground surface. The

cement mixture will consist of Portland cement (ASTM-C150), and

water added in the proportion of no less than five to no more than

seven gallons per 94-pound bag of cement. Additionally, three

percent by weight of bentonite powder will be added to the mixture

to help reduce shrinkage, if permitted by state regulations.

Upon completion of the well, a vented cap will be installed to

prevent material from entering the well. The PVC riser will be

surrounded by a larger diameter steel casing rising approximately

24 to 36 inches above ground level. The steel casing will be

provided with a locking cap and lock. A three-foot square, f our-

inch thick concrete pad, sloped away from the well, will be

constructed around the well casing at the final ground level

elevation. Three steel posts, with three-inch diameters and five

foot lengths, will be equally spaced around the well outside of the

concrete pad. Monitoring wells will be identified on the outside

of the casing.
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All wells will be checked for plumbness after installation. A ten-

foot length of pipe, one half-inch less in diameter than the I.D of

the riser pipe, will be run through the entire length of the well.

This pipe section will be steam cleaned prior to use at each

location. If the pipe does not run freely through the full length

of the well, the well will be replaced or repaired.

2.1.5.3 Well Development - The monitoring wells will be developed

no sooner than 48 hours after grouting is completed. Development

protocol will be as follows:

a. Measure static water level. Water levels will be

measured using an interface probe capable of detecting

both petroleum product and water levels.

b. Measure total well depth.

c. Develop the well using a combination of surging, bailing

and pumping. Begin by surging the well with a surge
block for a period of not less than fifteen minutes.

Then use either a bailer or a pump to evacuate the well.

Continue pumping/bailing and periodically surging until:

1) the suspended sediment content of the water is less

than 0.75 mL/L as measured in an Imhoff Cone according to

Method E160.5; 2) the turbidity remains within a ten

nephelometric turbidity unit (NTU) range f or at least 30

minutes; and 3) the temperature, pH and conductivity have

stabilized. Stabilization criteria are as follows:

temperature 1 degree celsius, pH 0.1 units,

conductance 5.

d. All fluids introduced into the well will be removed

during development. Therefore in addition to the above
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criteria at least three times the total quantity of

fluids added during drilling will be removed during

development.

e. In the event that the well goes dry during development,

the following steps will be used:

1) Immediately after the well is purged dry, check the

static water level and note the time of the

reading. Suspend the probe of the static water

level indicator six inches above the last static

water level reading and record the time it takes

the monitoring well to recharge to that level six

inches above the last reading. Note the time

again.

2) Repeat this procedure over the next six inch

interval to verify accuracy.

3) If the recharge rate is sufficient to recover to at

least eighty percent of the original static water

level in one hour purge the well dry two additional

times. Development will be completed after three

purged dry cycles.

4) If the recharge rate is not sufficient to recover

the eighty percent of the original static water

level in one hour, notify the Law Project Manager

-

for further guidance.

f. Denote physical characteristics of water throughout well

development (color, odor, turbidity, etc.).

g. Record the total quantity of water removed.

h. Measure static water level after at least 24 hours.
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i. Measure total well depth.

j. After final development collect approximately one liter

of water from the well in a clear glass jar. Label and

photograph the water jar. The photo will be suitably

backlit to show the clarity of the water.

Well development data will be recorded on Monitoring Well

Development Sheet, Figure 2-7.

2.1.6 Aquifer Tests (Slug Tests)

In-situ hydraulic conductivity tests will be performed on the new

monitoring wells a minimum of 24 hours after ground-water sampling.

Decontamination of downhole testing equipment will be performed in

accordance with Section 2.1.8. The tests will be conducted to

determine formation permeability. The results of the tests will be

used to estimate ground-water flow rates.

The tests which will be performed are known as rising head tests.

The rising head test involves removing a solid rod which was

previously inserted into the water column in the well. The rising

head test is performed once the water level has returned to static

after the initial insertion of the rod. Removal of the rod causes

an immediate lowering of water level. The water level recovery to

static is recorded over time using an automatic data logger. Water

level readings will be measured and recorded continuously until the

recovery is 90 percent of the original static water level. The

rate of recovery is controlled by formation characteristics.

The data results of the hydraulic conductivity test are then

calculated. The following formula (Bouwer, 1989) is utilized to

calculate hydraulic conductivity (K):
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FIGURE 2-7 J

JOB NAME __________________________________ JOB No. _________________________

BY __________________________ CHECKED______________ SHEET OF

WELL DEVELOPMENT DATA

1. WelINo. __________________

2. Date of Installation: _____________________

3. Date of Development: _______________________

4. Static Water Level: Before Development __________________ ft.: 24 Hours After _________________ ft

5. Quantity of Water Loss During Drilling, If Used ______________________ Gal.

6. Quantity of Standing Water in Well and Annulus Before Development ______________________ Gal.

.tart Durina

7. Specific Conductance (umhos/cm)

Temperature (c°)

pH (s.u.) __________ __________ __________

8. Depth From Top of Well Casing to Bottom of Well ___________________ ft. (from Well Installation Diagram)

9. Well Diameter ______________

10. Screen Length _________________ ft.

11. Minimum Quantity of Water to be Removed (5 Well Volumes) ____________________

12. Depth to Top of Sediment: Before Development ____________ It.; After Development ___________ ft.

13. Physical Character of Water: ________________________________________________________________

14. Type and Size of Well Development Equipment: ________________________________________________

15. Description of Surge Technique, If Used: -

16. Height of Well Casing Above Ground Surface: __________________ ft. (from Well Installation Diagram)

17. Quantity of Water Removed: _________________ Gal. Time for Removal: __________________ HrJMin.

18. 1-Uter Water Sample Collected: __________________ (Time)

19. Turbidity in Nephelometnc Units____________________ NTUs

Development Conditions:1) Well Water if Reasonably Clear
2) Sediment Thickness 5% of Screen Length
3) Removal of 5 Well Votijnes. tnctuóng Saturated Filter Annulus
4) Stabilization of Specific Conductance and Water Terreratize HF WDDR-7
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FIGURE 2-7 (CONT'D)

WELL DEVELOPMENT DATA

JOB NAME ___________________________________ JOB No. __________________________

BY __________________________ CHECKED______________ SHEET 2 OF 2

Welt No. __________________

Date/
Time

Hrs Dev/
Cum Hrs Dev

Gals Purged!
Cum Gals Purged pH Temp Cond Remarks

HF WDDRNeW Pg.2
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K (ft/sec) =
t2 in (Re/lw) *

in Y0

2Le t

Where: r2 (ft) = well radius

Re (ft) effective radial distance over which

the head difference is dissipated

r (ft) = radial distance between well center

and undisturbed aquifer

Le (ft) = height of saturated screen

Y0 (ft) = water level Y at time zero

' (ft) = water level Y at time t

t (sec) = time since Y0

Analysis of the data will be performed utilizing a commercially-

available computer program such as AQTESOLV®. Because we expect

the screen will extend above the water table, only the rising head

data will be used to calculate K.

2.1.7 Surveying

Upon completion of the wells, a state of Texas certified surveying

crew will locate by standard surveying methods each new monitoring

well and sampling location. A vertical survey will be conducted to

establish the elevation of each permanent monitoring well.

Vertical control will be to the National Geodetic Vertical Datum.

The horizontal grid coordination of each monitoring well to within

0.1 foot and the ground elevation to within 0.01 foot and the

elevation f or each well within 0.01 foot will be recorded. The

survey will be tied to the state plane system.
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2.1.8 Equipment Decontamination

The following decontamination procedures will apply to split

spoons, hand augers, stainless-steel bowls and spoons, and ground-

water bailers. The decontamination steps are as follows:

1) Hand wash with bristle brush and a solution of Alconox

(or equivalent);

2) Rinse with copious quantities of potable water;

3) Rinse with deionized (Reagent Grade II) water;

4) Spray-rinse with pesticide grade methanol;

5) Spray-rinse with pesticide grade hexane;

6) Air dry.

The following procedure shall be used to decontaminate large pieces

of equipment such as drill rigs, auger flights, and casing.

1) Wash the external surface of equipment or materials with

high-pressure hot water and Alconox or equivalent, and

scrub with brushes if necessary until all visible dirt,

grime, grease, oil, loose paint, rust flakes, etc., have

been rinsed from the equipment.

2) Rinse with potable water.

3) Air dry. The sampling equipment will be cleaned prior to

each use in accordance with this procedure. All

decontamination solutions will be stored on site until

analyses have been completed.

The following procedure will apply to the decontamination procedure

for the Strataprobe' sampling equipment used for the Geochemical

survey:

1) Remove all loose dirt;

2) Wash with Alconox;
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3) Rinse with potable water;
4) Rinse with deionized (Reagent Grade II) water

2.1.9 Waste Handling

All drill cuttings, drilling fluid and other investigation derived

wastes (IDW) will be containerized in clean, Department of

Transportation (DOT), 17 H drums. All drums of IDW will be

adequately labeled and moved to a staging area designated by the

base. Each drum of IDW will be marked at the start of waste

accumulation with the following information documented on the drum:

• Date upon which accumulation begins
• Site identification

Boring identification number

Drum contents (soil, wash, water, etc.)

Upon completion of the field program, a drum log (inventory) will

be prepared that accounts for all drums and wastes generated drums

site activities.

Law will analyze a maximum of one composite sample from the drums

f or each area to be analyzed for TCLP. The analytical information

will be used to prepare a manifest for ultimate shipment of the

drums to a disposal facility. Law will be responsible for off-site

disposal of any drums.

Development water will be drummed and moved to a staging area on

base following the procedure outlined in the drill cutting disposal

section above. Drummed development water will not be analyzed, but

the results of water analysis after monitoring well sampling will

be used to prepare a manifest for ultimate shipment of the drums to

a disposal facility. Law will be responsible for off-site disposal

of any drums.
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TABLE 2-2

FIELD EQUIPMENT CHECKLIST
Remedial lnvestigaon/FeasibiIity Study

Carswell Air Force Base, Texas

General

_______ 1. Investigation Work Plan
_______ 2. Sampling and Analysis Plan
______ 3. Health and Safety Plan
_______ 4. Site base map
_______ 5. Hand calculator
______ 6. Brunton compass
_______ 7. Personal clothing and equipment

Safety Equioment

_______ 1. Work gloves
_______ 2. Barrier rope
_______ 3. Plastic flagging tape
_______ 4. Drinking water container
_______ 5. Gatorade or equivalent
________ 6. First aid kit
_______ 7. Eyewash kit
_______ 8. Spill control (Vermiculite)
_______ 9. Knife
______ 10. Flashlight or lantern
_______ 11. Personal locator beacon (sound, radio or light)
______ 12. Radio, two-way
_______ 13. Safety belt, harness, and lifeline

Personal Protective Equipment

_______ 1. Long cotton underwear
_______ 2. Coveralls, cotton
______ 3. Coveralls, Tyvek
______ 4. Surgical gloves
_______ 5. Protective gloves (polypropylene/nitrile/viton)
_______ 6. Protective boots (rubber, steel toe/shank)
______ 7. Hard hat
_______ 8. Face shield
_______ 9. Safety glasses
_______ 10. Air-purifying respirator
_______ 11. Respirator spectacle kit
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TABLE 2-2

FIELD EQUIPMENT CHECKLIST
Remedial Investigation/Feasibility Study

Carswell Air Force Base, Texas

Sampling Equipment

1. Tool box with assorted tools (pipe wrenches, screwdrivers, socket set and driver, open
and box end wrenches, hacksaw, hammer, vise grips)

______ 2. Geologic hammer
______ 3. Trowel
_______ 4. Stainless steel and/or Teflon spatula
______ 5. Hand auger
_______ 6. Dames & Moore Type U split-spoon sampler with liners (stainless steel, brass)
_______ 7. Engineer's tape
______ 8. Steel tape
______ 9. Electric water level sounder
_______ 10. Petroleum interface probe
_______ 11. Batteries
_______ 12. Baiters (Teflon, stainless steel, acrylic, PVC)
_______ 13. Slug test water displacement tube
______ 14. Vacuum hand pump
______ 15. Electric vacuum pump
______ 16. Displacement hand pump
______ 17. Mechanical pump (centrifugal, submersible, bladder)
_______ 1 8. Portable generator
______ 19. Gasoline for generator
______ 20. Hose
______ 21. Calibrated buckets
______ 22. Stop watch
______ 23. Orifice plate or equivalent flow meter
_______ 24. Data logger and pressure transducers
______ 25. Sample bottles
_______ 26. Sample preservatives (nitric, hydrochloric, sodium hydroxide)
______ 27. Heavy-duty aluminum foil
______ 28. Coolers
_______ 29. Ice (not reusable ice packs I" Blue Ice"])
_______ 30. Large "Ziploc freezer bags
_______ 31. Miscellaneous garbage bags
_______ 32. Duct tape
______ 33. Strapping tape
______ 34. Paper towels
______ 35. "Bubble" pack
______ 36. Vermiculite
______ 37. Clear tape
_______ 38. Containers for field tests (pH, SC, temp.)
______ 39. Transfer pipets (glass) and bulbs
_______ 40. Polyethylene rope for bailers

41. Teflon tubing to cover bailer rope

2-26
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TABLE 2-2

FIELD EQUIPMENT CHECKLIST
Remedial InvestigationlFeasibility Study

Carswell Air Force Base, Texas

I L)

Environmental Monitorinq Equipment

______ 2.
______ 3.
______ 4.
______ 5.
______ 6.
______ 7.
______ 8.
______ 9.
_____ 10.

Shovels
Keys to well caps
pH meter (with calibration solutions)
pH paper
Thermometer
Conductivity meter (with calibrating solution)
Organic vapor analyzer or photoionization detector with calibration gas
Explosimeter
Oxygen meter
Turbidimeter

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

______ 2.
______ 3.
______ 4.
_______ 5.
______ 6.
______ 7.
______ 8.
______ 9.
_____ 10.
_________ 11.

______ 12.
______ 13.
_____ 14.
______ 15.
_____ 16.

3517-0111.07 2-27 3of3

Decontamination Equipment

_______ Potable water
______ Alconox, Liquinox, or equivalent
_______ Methanol, pesticide-grade
_______ Hexane, pesticide-grade
_______ Nitric acid
_______ Distilled, deionized water, Type II reagent grade
_______ Teflon squeeze bottles
_______ Stainless steel garden sprayers
_______ Buckets and containers for decontamination fluids
______ Scrub and bottle brushes
_______ Waste containers (plastic trash cans/55-gallon hazardous waste containment drums)
_______ Steam cleaner (generally provided by subcontractor)

Documentation Supplies

_______ Field log book
______ Daily quality control report
______ Soil test boring record
_______ Monitoring well installation log forms
_______ Well development data forms
_______ Aquifer test data forms
_______ Sample chain-of-custody forms
_______ Custody seals
_______ Cooler labels ("This side up," "Hazardous Material," "Fragile")
_______ Courier labels/airbills
_______ Request for analysis forms
_______ Sample bottle labels
_______ Camera and film
_______ Paper
_______ Pens/pencils
_______ Indelible ink pens
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will brief the sampling team on safety, decontamination stations

and any other sampling protocols necessary. Each sampling team
member will wear the appropriate level of safety gear as specified

for each site in the Health and Safety Plan.

2.2.1.1 Ground-Water Sampling - Ground-water samples will be

collected from newly-installed wells. Ground-water samples will be

obtained using cleaned and dedicated Teflon® bailers. Bailers will

be decontaminated as outlined in Section 2.1.8. After the bailer

has air-dried it will be wrapped in aluminum foil to prevent

contamination. Polyethylene rope will be used to lower the bailer

into the well. A Teflon® leader will precede the rope attached to

the bailer to prevent the rope from entering the well during

sampling.

Ground-water sampling will be conducted in a manner which minimizes

interaction of the sample and the surface environment. The

sampling protocol will be as follows:

a. Floating Hydrocarbon Measurement - An electronic

interface probe will be used to test for the presence of

floating product in the newly-installed and existing
wells. The probe will be lowered into the wellbore and

if product is present, its thickness will be recorded.

Its presence will be confirmed by withdrawing a sample.

The probe will be decontaminated after each use by the

protocol described in Section 2.1.8.

- b. Measure Water Level - An electronic water level indicator

will be used to measure the static water level in the

well prior to purging. The water level probe will be

lowered into the wellbore and the water level will be

recorded. The volume of water in the wellbore and filter

pack will be calculated using the equation in subpart c.
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Decontamination of the probe will be performed as per

Section 2.1.8 to minimize the potential for cross-

contamination between wells as the probe is being

withdrawn from the well.

c. Purge the well until the pH, specific conductance, and

temperature have stabilized within pH units,

percent, and degree celsius, respectively. Remove a

minimum of three fluid casing volumes, checking the above

mentioned parameters after each casing volume is removed.

If, after three fluid casing volumes have been removed,

the parameters have not been stabilized, remove well

casing volumes until the parameters stabilize or until

six volumes have been purged. If the well is purged to

dryness and does not recharge within a reasonable time to

permit three volumes to be removed, record the volume

removed and sample as soon as sufficient recharge has

occurred. The calculation f or well volume is presented

below:

CALCULATING WATER VOLUME

VOLUME OF WATER IN WELL

it 7.48 [(R12 — R22) .0 + R22J
Volume of Volume of
hole with PVC with
filter pack filter pack

H1
= height of water in well screen and filter pack

in feet

ir = 3.14159
= radius of borehole in feet

R2 = radius of PVC in feet

7.48 = amount of water in 1 cubic ft.

0 = porosity of filter pack
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d. Label Sample - Label the sample container as outlined in

Section 2.2.2.

e. Collect Sample - Ground-water sampling will be conducted

by using dedicated bailers. The collection procedure is

described below.

After purging the well and sufficient recharge has been

allowed, samples for volatile organics should be
collected using the first bailer volume. Lower the

bailer slowly until it contacts the water surface, and

allow the bailer to sink to the desired depth and fill,

with a minimum of surface disturbance. Slowly withdraw

the bailer, taking care to prevent contact of the bailer

line with the ground. Slowly discharge the contents into

the appropriate sample containers. Repeat the process as

necessary to fill each container to the required volume

(see Section 2.2.2.1) . Vials for volatile analysis will

be completely filled, leaving no air space above the

liquid portion (to minimize volatilization). Check that

the Teflon on the Teflon®-lined silicone septum is toward

the sample in the caps and secure the cap tightly. If

semi-volatile compounds are to be sampled for, collect

these samples next. Proceed to the collection of samples

for the remaining analyses. Care will be taken for all

pre-preserved bottles. If acids are present, the bottle

will be opened downwind of and away from the body. All

samples for dissolved metals should be collected last and
filtered through a 0.45 jrni filter within 15 minutes after
collection. A Millipore filtration system will be

utilized for this procedure. The procedure for Millipore
filtering is as follows:

1) Assemble the Millipore filtration unit. Assembly

procedures can be found in Appendix G.
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2) Using a funnel, pour test material to be filtered

into the unit through the Tn-Clamp opening.
Attach the TC hose adaptor (fitted with 13�" gasket)

to the TC connection of top plate, using the

stainless steel TC clamp provided.

3) Place appropriate receiving vessel below TC
sanitary outlet or attach PVC hose to TC adaptor

and run hose to appropriate container.

4) Slowly increase pressure on nitrogen tank. When

liquid flow begins from outlet of assembled holder,

immediately turn regulatory valve handle a few

turns to lower pressure. Bleed air from top-plate

vent valve slowly until pressure gauge reads
between 10-15 psi. Close vent valve and (if

necessary) readjust regulatory valve to set

pressure between 10-15 psi. Continue filtration

until flow ceases.

5) Increase inlet pressure stepwise in 10 psi
increments to 75 psi and continue filtration until

flow ceases. No leaks should be apparent.

6) Shut off pressure from nitrogen tank regulator

outlet valve, then open vent valve gradually to

release pressure from cylinder.

7) Remove inlet TC hose connector and handwheel bolts,

then remove top plate and extension cylinder of

holder.

8) Acidify the sample with nitric acid to a pH of �2.

Test with pH paper.
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9) Decontaminate the filtration apparatus as outlined

in Section 2.3.4.

f. Measure pH. Temperature and Specific Conductance -Follow

procedure as outlined in Section 2.3.

g. Custody. Handling and Shipping - Complete the procedures

as outlined in Sections 2.2.2 and 2.2.3.

h. Measure Water Level - After samples have been collected,

the well cap should be replaced. Static water level will

be measured again after sufficient recharge has been

allowed (24 hours). This additional measurement of the

water level will follow the procedure outlined in Section

2.2.1. l.b.

2.2.1.2 Soil Sampling - Soil samples will be collected from soil

borings of the newly-installed monitoring wells. The following

section discusses soil sampling and collection procedures.

Included are discussions of soil sampling protocol and equipment.

Subsurface soil samples from borings will be collected using a

3-inch, carbon-steel, split-barrel sampler with California brass

ring inserts. Care has been taken to determine the best practical

sampling procedure that will result in obtaining representative

samples. The samples must maintain the integrity of the original

medium through collection, transportation, and delivery to the

analyst. The soil samples will be collected and containerized as

described in the following paragraphs.

Subsurface soil samples from soil borings - The auger will encase

an 24-inch long, carbon-steel split barrel sampler which will, in

turn, encase four 6-inch California brass rings. Each boring will

be advanced using hollow-stem augers. The sampling device will be
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placed on a sheet of aluminum foil upon retrieval from the auger.

Each end of the sampling device will be opened by unscrewing the

end caps. Samples from certain borings are to be collected at

depths which exhibit the highest organic vapor readings. A
portable organic vapor analyzer (OVA) will be used to screen the

individual boring samples. The sampling device will be opened and

the end of each brass ring screened. After the boring samples have

been screened for organic vapor, the brass rings will be sealed

with a Teflon® patch and plastic cap, thus encasing the sample in

the brass ring. The middle 6-inch brass ring sample will be sent

to the laboratory for volatile organic compound analysis. In the

event that soil recoveries are low, the selection of brass rings

used for volatile analysis will be made on the basis of which rings

contain 100% recovery to send to the laboratory. If none of the

rings have 100% recovery, then the ring with the most soil will be

capped and labeled, indicating it is less than 100%. Soil from the

remaining two brass rings will be removed and placed into a

stainless-steel mixing bowl. The sample will be thoroughly mixed

with a stainless-steel spoon and placed into the appropriate pre-

cleaned jars (see Section 2.2.2.1). All sampling equipment will be

decontaminated as presented in Section 2.1.8.

2.2.1.3 Surface Water Sampling - Surface water samples will be

collected with stainless-steel beakers in "low-flow" areas to avoid

the loss of volatile organics. Each beaker will be cleaned using

the method described in Section 2.1.8 before sample collection.

Collect samples from the downstream to the upstream locations.

Slowly submerge the beaker into the water. When the beaker is

full, slowly pour the contents down the side and into the sample

bottles. Completely fill volatile vials first, leaving no

headspace. Fill sample containers for the remaining analyses.

Surface water samples should be collected from downstream to

upstream and should be collected before sediment samples collected

at the same location.
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2.2.1.4 Sediment Sampling - Sediment samples will be collected

with stainless-steel hand augers. The sample will be obtained by

driving the hand auger through the water and into the sediments.

Rotate the auger as necessary to reach a sample depth of 6 inches,

avoiding excess disturbance of surface sediment particles.

Retrieve the auger by lifting upward and empty the contents of the

auger bucket into a stainless-steel mixing bowl. Completely fill

sample containers to be submitted for analysis with volatile

parameters first, leaving no headspace. Once the volatile organic

samples have been collected, mix the remaining sediment thoroughly

and fill sample containers for the remaining analyses. Sediment

amp1es should be collected from downstream to upstream and should

be collected after surface water samples have been collected at the

same location.

2.2.2 Sample Handling

The following sections describe the proper way to containerize,

label, identify, ship, and preserve samples.

2.2.2.1 Sample Containers. Amounts and Preservation - Samples will

be placed in appropriate containers as required by AFCEE (AFCEE,

1991). The amounts to be collected and preservation procedures to

be followed specified by AFCEE (AFCEE, 1991) will be followed.

These requirements are specified in Tables 2-8 (soil, sediment) and

2-9 (ground water, surface water)

2.2.2.2 Sample Labels - Field sampling personnel must properly

identify all samples taken in the field with an adhesive sample

label attached to the sample container. The sample label must

contain the site name, field identification number; the date, time,

and location of sample collection; designation of the sample as a

grab or composite; notation of the type of sample (e.g., ground-
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SAMPLE CONTAINERS. AMOUNTS. AND PRESERVATION
SOIL AND SEDIMENT SAMPLES

Remedial InvestigationlFeasibility Study
Carswell Air Force Base. Texas

PARAMETER (a) C
SAMPLE

ONTAINER (b) AMOUNT PRESERVATION

Volatile Organics (SW 8240)
(includes samples for Aromatic
Volatiles analysis (SW 8020))

Two
jars

2 oz. G septa Full; no
headspace

Cool to 4°C

Total Recoverable
Petroleum Hydrocarbons (418.1)

One 8 oz. G jar (c) Full Cool to 4°C

Metals, total (SW 6010) One 8 oz. G jar Full Cool to 4°C

Toxicity Characteristic (SW 1311)
Leaching Procedure

One 8 oz. G jar (c) Full Cool to 4°C

NOTES:

(a) Hold times are presented in Section 1 .8
(b) All containers to have Teflon®-lined lids except for vials for volatile organics which will have

Teflon®-lined septa. Container codes: G = glass AG = amber glass P = polyethylene
Cc) Samples chosen for MS/MSD and/or Laboratory Duplicate require double the number of

containers indicated.
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TABLE 2-9 i'?31.J
SAMPLE CONTAINERS, AMOUNTS, AND PRESERVATION-

GROUND WATER AND SURFACE WATER SAMPLES
Remedial Investigation/Feasibility Study

Carsw&I Air Force Base, Texas

PARAMETER (a) C

SAMPLE
ONTAINER (b) AMOUNT PRESERVATION

Volatile Organics (SW 8240)
(includes samples for Aromatic Volatiles
analysis (SW 8020))

Three 40 mL G vials Full; no
headspace

HCI to pH < 2;
Cool to 4°C

Petroleum Hydrocarbons (SW 801 5M) Three 40 mL G vials Full; no
headspace

H2S04 to pH <2;
Cool to 4°C

Total Recoverable
Petroleum Hydrocarbons (418.1)

Two 1 L AG bottles(c) 7/8 full H2S04 to pH <2;
Cool to 4°C

Metals, total & dissolved (SW 6010) One 1 L P bottle 7/8 full HNO3 to pH<2;
Cool to 4°C

Arsenic (SW 7060) One 1 L P bottle (c) 7/8 full HNO3 to pH<2;
Cool to 4°C

Mercury (SW 7471) One 1 L P bottle 7/8 full HNO3 to pH<2;
Cool to 4°C

Selenium (SW 7740) One 1 L P bottle 7/8 full HNO3 to pH<2;
Cool to 4°C

Lead (SW 7421) One 1 L P bottle 7/8 full HNO3 to pH<2;
Cool to 4°C

Oil and Grease (SW 9071) One 1 L G bottle (c) 7/8 full H2S04 to pH<2;
Cool to 4°C

Toxicity Characteristic (SW 1311)
Leaching Procedure

One 1 L G bottle (c) 7/8 full Cool to 4°C

NOTES:

(a) Hold times are presented in Section 1 .8
(b) All containers to have Teflon®-lined lids except for vials for volatile organics which will have Teflon®-lined

septa. Container codes: G = glass AG = amber glass P = polyethylene
(C) Samples chosen for MS/MSD and/or Laboratory Duplicate require double the number of containers indicated.
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water, soil boring, etc.); identification of preservatives used;

any remarks; and the initials of the sampler. The sample labels

will be placed on the bottles so as not to obscure any QA/QC data,

and sample information will be legibly printed with waterproof ink.

Field identification must be sufficient to allow easy cross-

reference with the site logbook. Clear tape will be placed over

the label to prevent removal or damage.

2.2.2.3 Sample Identification - The following section describes

how each sample will be identified and what this identification

signifies. Note that all sample IDs shall be no more than 10

characters long to facilitate input into the IRPIMS database.

For field samples, the following sample ID scheme shall be

followed:

NNNCC##-??
1 2 3 4 5 6 7 8 9 10

The "NNN" portion of the sample ID shall consist of the unique

IRPIMS site code f or the site. The "CC" portion of the sample ID

shall consist of a two character location code, as follows:

MW - Monitoring well

SW - Surface water

SB - Soil boring in which no monitoring well was installed

SD - Sediment
SS - Surface soil

DC - Drill cuttings

The "##" portion of the sample ID shall consist of a number that is

unique for each site and matrix, starting with "01". Characters 9

and 10 are optional for water samples and shall signify the upper

depth of sample collection for soil and sediment samples. If
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characters 9 and/or 10 of the sample ID are used, character 8 shall

be a dash. If characters 9 and 10 are not used, character 8 shall

also not be used. Note that field duplicate samples will be given

a false sample ID and date and time of sampling to hide their true

identity from the laboratory.

For field QC samples, the following sample ID scheme shall be

followed:

CC#-DDMMY Y
1 2 3 4 5 6 7 8 9 10

The "CC" portion of the sample ID shall consist of the appropriate

two letter IRPIMS code for the type of QC sample, as follows:

AB - Ambient conditions blank

EB - Equipment blank

TB - Trip blank

Character 3 shall be a unique number f or that QC sample type and

for the day of collection, starting with "1". Character 4 shall be

a dash. Characters 5 through 10 shall indicate the date of

collection, where "DD" is the day, "MM" is the month (Ol=January,

etc.), and "YY" is the last two digits of the year.

2.2.2.4 Handling and Shipping - The properly labeled and sealed

sample containers will be placed in plastic "Ziploc" type bags and

sealed. Bagged sample containers will be placed in the bottom of

the cooler. Bagged sample containers will be arranged in the

cooler so that they do not touch, and will be packed in double-

bagged ice and additional packing material to prevent breakage.

Samples should be packed so as to maintain a temperature of 4°C

during shipment.
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Analytical Request forms, as shown on Figure 2-8, and chain-of-

custody documents (see Section 2.2.3) will be sealed in air-tight

plastic bags and taped to the inside of the cooler lid. The lid of

the container will be taped shut and sealed with custody seals (see

Section 2.2.3). Samples will be shipped directly to the laboratory

by overnight courier on the day they are collected, if at all

possible. The laboratory will be notified by phone of the sample

shipment schedule. No samples will be held more than 24 hours on

site, unless special arrangements are made with the laboratory.

2.2.3 Sample Custody

Documentation of sample custody from the time of collection will be

maintained. Custody within the laboratory is described in Appendix

B. Custody in the field is described in the following paragraphs.

Chain-of-Custody records will be prepared f or each shipping

container. The custody record will be fully completed, in

triplicate, by the field technician designated as responsible for

sample shipment to the laboratory. The information specified on

the chain-of-custody record will contain the same level of detail

found in the site logbook, with the exception that on-site

measurement data will not be recorded. The custody record will

include the following information: name of person(s) collecting

the samples, date samples were collected, the sample identification

code (ID), type of sampling conducted (composite/grab), and number

and type of containers used. Figure 2-9 presents an example of a

Chain-of-Custody record.

Transfer of sample custody shall be indicated by the signatures of

the sampler(s) and the person receiving the samples on the chain-

of-custody record, with date and time noted. Prior to sealing the

shipping container, the original and first copy of the chain-of-

custody record shall be placed in a plastic bag that will be

attached to the inside of the shipping container lid. The second
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FIGURE 2-8

REQUEST FOR ANALYTICAL FORM

Project:
Project #:

Manager:
Chemist:

SAMPLE ID: ________________________________

ANALYSIS REQUEST

Container No. Preservation Parameter Method

COMMENT:

PLEASE RETURN A COPY OF THIS FORM WITH THE DATA PACKAGE

2-46
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copy remains with the sampler(s). If a courier service is to be

used, the signature of the receiving person will be replaced by the

shipper's airbill number. Receipt at the laboratory shall be

indicated by signature of the laboratory's Sample Custodian, with

the date and time recorded.

To allow a means of determining whether sample integrity was

maintained, custody seals will be placed on the shipping
containers. Custody seals will be pre-printed, adhesive-backed

seals with security slots designed to break if disturbed. Sample

shipping containers (coolers, cardboard boxes, etc., as

appropriate) will be sealed in as many places as necessary to

ensure security. Seals will be signed and dated before use. Upon

receipt by the laboratory, the Sample Custodian will check and

document whether the custody seals are intact and will also record

the cooler temperature by measuring the temperature of the

temperature vial. Any other sample integrity information will be

recorded on the Chain of Custody and Cooler Receipt Forms.

2.2.4 OC Samples

Quality control (QC) samples are collected and analyzed for the

purpose of assessing the quality of the sampling effort and the

analytical data. QC samples include duplicates and replicates of

field samples, equipment blanks, trip blanks, and ambient condition

blanks. The type, description, preparation and collection of field

QC samples are discussed in the following section.

OC Samples - Samples initiated and analyzed to identify and

diagnose problems related to sampling analysis.

Replicate - A single sample divided into two equal parts for

analysis in order to provide precision data. Replicates are

applicable to soil and sediment samples.
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Duplicate - Two samples collected independently at a sampling

location during a single act of sampling in order to provide

precision data. Duplicates are applicable to water samples.

Equipment Blank - Samples consisting of reagent water
collected from a final rinse of sampling equipment after the

decontamination procedure has been performed. The purpose of

rinsate blanks is to determine whether the sampling equipment

is causing cross contamination of samples.

Trip Blank - Containers of Type II reagent grade water that

are kept with the field sample containers from the time they

leave the laboratory until the time they are returned to the

laboratory. The purpose of the trip blank is to determine

whether samples are being contaminated during transit to and

from the laboratory. Trip blanks pertain only to volatile

organic analyses; therefore, the containers must contain no

headspace. Only one trip blank is required per sampling day
and shall satisfy trip blank requirements for all water

matrices for that day if the volatile samples are shipped in

the same cooler. However, if more than one cooler contains

volatile samples, then a trip blank will be placed in each

cooler containing volatile samples.

Ambient Conditions Blank - Samples consisting of Type II

reagent grade water that are prepared at the site. Ambient

condition blanks are used to measure the influence of ambient

volatile conditions at a particular set of sampling locations.

Ambient condition blanks will not necessarily be collected

every time volatile samples are collected. They will be

collected when samples are collected downwind of possible

volatile sources such as active runways or an adjacent

highway.
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2.2.5 Samole Analysis Summary

Tables summarizing the environmental samples and the proposed QC

samples to be analyzed by parameter by site are as follows:

Matrix Table No.

Subsurface Soil from borings 2-3

Ground Water - Monitoring Wells 2-4

Ground Water - Geochemical Survey 2-5

Surface Water 2-6

Sediments 2-7

2.3 FIELD MEASUREMENTS

2.3.1 Parameters for Field Characterization of

Certain measurements must be performed as soon as possible after

sampling in order to get accurate results. These parameters

include pH, temperature and specific conductivity. These

parameters will be measured in the field when the samples are

obtained during sampling. Other field parameters include safety

measurements of air vapors and turbidity during well development.

2.3.2 Ecmipment Calibration

All equipment will be calibrated according to manufacturers

instructions or a generally accepted practice. Calibration of all

instruments will be recorded in the field book. The following

subsections describe calibration procedures. Additional detail is

provided in Appendix A.

Measurement of pH will be done on site with a pH meter. The

instrument will be field-calibrated with two buffer solutions
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at the beginning of each day's use. Accuracy of the

measurement is maintained by selecting a standard buffer with

a pH as close as possible to that of the sample (preferably

within three pH units). The pH of the buffers used will be

dependent upon the pH of the sample, but in each case will

"bracket" the range of measurement. The stability of the

calibration will be verified through the analysis of one

standard periodically throughout the day as deemed necessary

by the site manager, but at least once every five hours.

Refer to Appendix A for calibration procedures.

Temperature and specific conductivity will be measured with a

portable meter. Calibration of the instrument is periodically

performed at the factory as part of Law' s internal QA program.

The instrument probe will be rinsed with reagent water between

each use and the calibration of the specific conductivity

probe checked at the beginning and end of each day's use,

using reagent grade water and two potassium chloride (KC1)

solutions with known conductances that bracket the expected

sample conductivities.

The hand held portable organic vapor analyzer (OVA) with a

photoionization detector (PID) used to screen the air vapors

at the head of the augers and in the breathing zone will be

calibrated daily with a 100 ppm level of isobutylene.

Turbidity will be measured with a nephelometer (also known as

a turbidjmeter). The instrument will be calibrated with three

standards of concentrations at 0.1, 0.2, and 0.5 NTtJs at the

beginning of each day's use. The stability of the calibration

will be verified through the analysis of one standard

periodically throughout the day as deemed necessary by the
site manager, but at least once every five hours. A complete

calibration procedure is described for the nephelometer in

Appendix D.
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2.3.3 Equipment Maintenance

Equipment used in the field is located in a central store room.

The equipment must be "signed in" upon return and "signed out" when

removed for use in the field. All equipment must be returned

decontaminated and any malfunctions reported to the project

manager. The project manager will incorporate any actions
necessary for the repair or replacement of the equipment.

Equipment maintenance logs are kept on file. Battery powered
instruments will have their power supplies checked daily.

Rechargeable instruments will be recharged daily.

2.3.4 Decontamination of Field Instruments

Decontamination of field instruments will depend upon the
instrument. The probes for the pH, temperature and specific
conductivity meters will be rinsed with reagent grade water before

and after each use and at the end of each day. The measurement

vial for the turbidity meter will be rinsed out with deionized

water before and after each use. No decontamination is required

for the organic vapor analyzer.

2.4 FIELD OA/OC PROGRAM

2.4.1 Control Parameters

Control parameters of the field procedures consist of the same

controls that govern analytical data. Control parameters consist

of the following:

• Collection of field and QC samples

Calibration of field equipment
• Decontamination of field equipment

Development of wells
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• Purging a minimum of 3 well volumes before sampling
• Record keeping

2.4.2 Control Limits and Corrective Actions

Appendix A presents a summary of field quality control procedures

and acceptance criteria for field measurements. Corrective action

requirements are presented in this summary.

2.5 RECORD KEEPING

Pertinent information concerning all aspects of sampling and field

measurements will be recorded in hard-bound field notebooks, and

all chain-of-custody documents completed in order to completely re-

construct the activities. The bound field notebook will have pre-

numbered pages, and entries will be made in indelible ink.

Environmental conditions will also be characterized. Each sampling

site will be characterized by the following criteria.

1. Location of work

2. Weather

3. Rainfall

4. Temperature - minimum and maximum

5. Wind direction

6. Ongoing activities that may influence or disrupt sampling

efforts

7. Accessibility to the sampling locations, e.g., rough

terrain, fallen trees, flooding, etc.

Each day the site manager will prepare a Daily Quality Control

Report (DQCR) and send it to the AFCEE TC. The DQCR will include

weather information at the time of sampling, samples collected,

field instruments and calibrations and will reflect any problems

that occurred in the field. A DQCR is shown in Figure 2-10.
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FIGURE2-1O

DAILY QUALITY CONTROL REPORT

REPORT No. _________________ CONTRACT No. ___________________ DATE___________

LOCATION OF WORK

DESCRIPTION OF WORK

WEATHER _____________ RAINFALL (INCHES) _______ TEMPERATURE ______ MIN ______MAX

WIND DIRECTION __________

1. WORK PERFORMED

2. SAMPLES COLLECTED

3. PERSONNEL AND VISITORS AT SITE _______________________________________________

SITE MANAGER:

HF
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2.6 SITE MANAGEMENT

The AFCEE Team Chief (TC) for the Carswell AFB RFI is Mr. Chris

Hobbins. Mr. Hobbins' address and phone number are:

AFCEE/ESB
Bldg. 624W
Brooks APB, TX 78235-5000
(210) 536-5261

The Carswell APE Point of Contact (POC) is Mr. Frank Grey.

Mr. Grey's address and phone number are:

Air Forc Base Disposal Agency
Chief Environmental Engineer
AF BOA/SWH
Building 1215
Carswell AFB, TX 76127-5000
(817) 782-631].

Carswell AFB personnel (Civil Engineering) will assist in base

cooperation f or the following:

• Personnel identification and vehicle passes

• Utility clearances and permits

• Temporary field office

A water supply for large quantities of potable water to

be used in equipment cleaning, etc.

Rights of easement and access to all Air Force and

private property to perform all required field
investigations
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All field personnel will adhere to the procedures as described in

the work plans. The site manager will supervise all field

activities and constantly update Mr. Hobbins and Law's Project

Manager, John O'Brien, of the daily activities. Any major problems
that occur during field activities will be brought to the attention

of the TC for his input into the resolution of the problem.

Emergency contacts for medical assistance are discussed in the

Health and Safety Plan.
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APPENDIX A-i

QUALITY CONTROL REQUIREMENTS

FOR

CHEMICAL ANALYSIS

Method Parameter

120.1 Specific conductance (field analysis)

150.1 pH (field analysis)

170.1 Temperature (field analysis)
+ Metals by GFAA/ CVAA

6010 Metals by ICP

8240 Volatile Organic compounds by GC/MS

8020 Volatile Organic Compounds by GC

8270 Extractable Organics by GC/MS

8010 Purgeable Halocarbons

8015 Petroleum Hydrocarbons

9070 Oil and grease

418.1 Total Recoverable Petroleum Hydrocarbons

1311 Toxicity Characteristic Leaching Procedure

+ Methods 7060, 7421, 7740, 7470/7471
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PROJECT REQUIRED REPORTING LIM1S — SOIL/SEDIMENT
LAW ENVIRONMENTAL, INC. - NATIONAL LABORATORIES — PENSACOLA (LENL—P)

June 1993

ANALYTiCAL
METHOD COMPOUND UNITS

REPORTiNG
UMIT SPIKE

CONCENTRATIOH

CONTROL LIMITS

RECOVERY
RELA1WE %
DIFFERENCE

101 M(L % %

6010 (SW84 Aluminum
Antimony
Arsenic
Barium
Berylhum
Cadmium
Calcium
Cliomium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

10
5.6
4.2

3
0.2
0.4

10.2
0.8
1.3
0.8

5
3.7

11.7
0.6
3.6
2.5

13.4
7.9
0.8

25.5
7
1

0.7

50
15
30
10

1

0.5
100

5
5
5
5
5

100
2

10
15

100
50

5
100

7
10
2

*
50

200
200

5
5*

20
50
25

•
50

50
50
50

200
5

200
50
50

75—125 **
78—117
75—123
85—121
80—116
87—123
75—125 **
82—124
88—124
89—125
75—125
76—125
75_125**
88—124
75—125
85—125
75_125**
76—124
80—125
75_125**
76—121
81 —123
80—122

20
18
19
20
20
20
20
18
17
20
20
18
20
20
20
19
20
20
18
20
20
19
20

P01
8240 (SW84

-____________

Acetone
Benzene
Bromodichlorornethane
Bromofcm
Bromomhane
2—Butanone (MEl
Cwbondude
Carbon tetrachloride
Chlorobenzen.
Chloroettene
2—Chloro.thylvinyl ether
Chlordorm
Chloromethane
Dibromochloromethane
1.1—Dichloro.thane
1.2 —Dichloro.thane
1.1—Dichlotoethens
frans—12—Dichloroethene
1,2—Dichloropropane
c—1,3—Dichloropropene
frans—1,3—Dichloroprc9ene
Ethylb.ris.ne
2—Hexanone

Methylenechloride
4—Methyl—2—pentanone (MIBK)
Styren.
1.1,2.2—Tetrachloroethane
Tetrachlcxoethene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.001
0.001
0.001
0.005
0.001

0.01
0.005
0.005
0.005
0.005

0.01
0.005
0.001
0.005
0.005
0.005
0.005
0.005
0.001
0.001
0.005
0.005
0.005
0.005

0.01
0.005
0.005
0.005

0.01
0.001
0.001
0.005
0.001

0.01
0.005
0.005
0.005
0.005

0.01
0.005
0.001
0.005
0.005
0.005
0.005
0.005
0.001
0.001
0.005
0.005

0.01
0.005

0.01
0.005
0.005
0.005

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0—208
32—171
16—198
30—186
9—213
D—213
D—222

34—161
20-186
19—208
D—278

27—152
18—201
30—179
37—162
25—192
7—229

51—143
2—225
8—233
1—206

24—192
D—229
0—192
0—226
6—196

24—179
38—175

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

NA = Not Applicable
NS = NotSpiked
NE = Not Established at this time
* PToject — Requed Reporting Limits for methodologies performed by lEG are listed in

the TEG QA Manual in Appendix B-2,
= Precision and accizacy limits are based on method limits

101 = Investment Detection Limit
MQI = Maximum Quantitation Limit
P01 = Practical Quantitation Umit

3517—0111.07 1 of4
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PROJECT REQUIRED REPORTING LIMItS — SOIL/SEDIMENT
LAW ENVIRONMENTAL INC. - NATIONAL LABORATORIES - PENSACOLA ENL-P)

June1993

ANALYflCAL
METhOD COMPOUND UNITS

REPOR11NG
UMIT SPtKE

CONCENTRAflON

CONTROL UMITS

RECOVERY
RELAfiVE %
DIFFERENCE

%
8240 (SW84 Toluene

1,1.1 —Trichloroethane
1.1.2—Trichloroethana
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (tota
1,2—Dichloroethane—d4 (slxrogate)
Toluene—d8(sirrogate)
4—Bromofluorobeene{gate)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.005
0.005
0.005
0.005

0.01
0.002
0.005

NA
NA
NA

0.005
0.005
0.005
0.005
0.01

0.002
0.005

NA
NA
NA

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

18—177
31—174
29—171
37—171

5—239
6—215
7—211

72—117
87—116
75—107

40
40
40
40
40
40
40
NA
NA
NA

8020 (SW846) Bensene
Toluene
Ethylbenzene
Xylenes
Fluorobenzene (surrogate)
4—Chlorotoluene (surrogate)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.0005
0.0005
0.0005

0.001
NA
NA

0.0005
0.0005
0.0005

0.001
NA
NA

0.01
0.01
0.01
0.03
0.04
0.04

23—171
61 —142
15—178
50—156
77-125
79—124

40
40
40
40
NA
NA

6010 (SW846) .Ajuminum
Antimony
Arsenic
Barium
Berylum
Cadmium
Calcium
CItomium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I

0.1
0.056
0.042

0.03
0.002
0.004
0.102
0.008
0.013
0.008

0.05
0.037
0.117
0.006
0.036
0.025
0.134
0.079
0.008
0.255
0.072

0.01
0.007

0.5
0.5
0.3
0.1

0.01
0.005

1

0.05
0.05
0.05
0.05
0.2

1

0.02
0.1

0.15
5
1

0.05
1

0.4
0.1

0.02

2000
500

2000
2000

50
50

NS
200
500
250

1000
500
NS

500
500
500
NS

2000
50

NS
2000
500
500

77—123
78—121
78—122

75—124
76—124
80—122
75—125
78—121
75—123
76—124
81 —121
77—122
75—125 **
78—125
75—123
75—123
75—125 **
76—124
75—123
75—125 **
75—123
77—125
78—125

20
15
17
20
16
18
20
15
14
18
20
17
20
17
16
18
20
17
17
20
17
18
16

7060(SW84 Arsenic
I Lead

mg/I
mg/I

0.002
0.001

0.005
0.005

40
20

75—118
75—123

18
16

7740 (SW84 Selenium mg/I 0.001 0.005 10 79—125 18
7471 (SW84jrcLsy mg/I 0.0002 0.001 1 78—123 19

P - I___
8270 (SW84
(acids)

Benzoic acid
4—Chloro—3—methylphenol
2—Chlorophenol
2.4—Dichiorophenol
2,4—Dimethylphenol
4.6—Dinitro—2—methylphenol
2.4—Diniophenol
2—Methylphenol
4—Methylphenol

pg/I
pg/I
pg/I
pg/L
pg/I
pg/I
pg/I
pg/I
pg/I

36
0.8

1

0.9
1

0.6
3.3
0.8
0.9

50
10
10
10
10
50
50
10
10

50
50
50
50
50
50
50
50

L 50

D—500
25—144
23—128
40—124
38—126
D—168
D—190
22—147
22—147

40
40
40
40
40
40
40
40
40

NA = Not Applicable
NS = Not Spiked
NE = Not Established at this time
• Project — Requied Reporting Limits for methodologies performed by TEG are listed in

the TEG QA Manual in Appendix B—2.
** = Precision and accuracy limits are based on method limits
IDI = Investment Detection Limit
MOL = Maximum Quantitation Limit
PQL Practical Quantitation Limit
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Table A—2

0I
PROJECT REQUIRED REPORTING LIMtS SOIL/SEDIMENT

LAW ENVIRONMENThL, INC. - NATIONAL LABORATORIES - PENSACOLA (LENL-P)
June1993

ANALYTiCAL
METHOD COMPOUND urrs

REPORTING
UMrI

IDI. MC
SPIKE

CONCENTRATIOII

CONTROL

RECOVERY

uurrs
RELATiVE %
DIFFERENCE

% %
8270 (SW84 2—Nthophenol pg/i.. 0.9 10 50 10—181 40
(acids) 4—Nitrophenol

Pentachiorophenol
Phenol
2,4,5—Tnchlorophenol
2,4,6—Trichiorophenol
2—Fluorophenol (si.rrogate)
Phenol—d6 (sizrogate)
2,46—Tribromophenol (s1Z!)__

pg/I
pg/I
pg/I
pg/L
pg/L
pg/I
pg/I

2
0.6
0.8

1

0.7
NA
NA
NA

50
30
10
50
10

NA
NA
NA

50
50
50
50
50

100
100
100

D—128
10—171
11—83
D—250
41 —142
25—99
17—93
16—118

40
40
40
40
40
NA
NA
NA

8270 (SW84 Ac.naphthene pg/I 0.4 10 50 56—135 40
(base/neutra Ac.naphthylene

AritPwacene

B.nzo(a)anthrncene
B.ro(b)fkioranthene
B.ro(k)fboranthene
B.ro(ghi)peryIene
B.ro(a)pyren.
B.nzylalcohol
ba(2—Chloroethoxy)methane
bis(2—Chloroethyl)ether
bis(2—Chloroisoprcpyl)ether
bis(2—Ethylhexyl)phthalate
4—Bromophenylphenyl ether
Butylbenzylphthalate
4—Chioroaniline
2 —Chloronaphthalene
4—Chlorophenyl phenyl ether
CITysene
Dib.nzo(a,h)anthracene
Dib.nzotzan
Di—n—butylphthalate
1,2-Dichiorobensene
1,3—Dichlorob.rQene
1,4—Dichlorober2ene
3,3'—Dichlorobenzidine
Diethylphthalate
Dirnethylphthalate
2.4—Dinitrotoluen.
2,6-Dinthotoluene
D3—n—octylphthalate
Fluoranthene
Fluorene
H.xachlorobenzene

xhlorobutadiene
H,xachlorocyclopentadiene
I-I.xachloro.thane
Ind.no[1,2.3—cdpyrene
Isophoron.
2—Methylnaphthalene
Naphthalene
2—Nitroaniine
3—Nitroaniline
4-Nitroanhline

pg/I
pg/i..
pg/I
pg/I
pg/I
pgfL
pg/I
pg/I
pg/I
pg/I
pg)1
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pgfL
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pgJL.
pg[L
pg/I
pg/I
pgji..
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pgfL.
pg/I
pg/I
pg/I

0.6
0.6
0.4
0.8
0.6
0.6
0.3
1.7
0.5
0.9
0.6
1.3
0.6
0.5
4.8
0,4
0.4
0,5
0.6
0.4

1

0.7
0.6
0.7

2
0.5
0.3
0.8
0.8
0.7
0.6
0.5
0.5
0.7
1.8
0.9
1.6
0.5
0.5
0.5
0.7

1

4

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

40—137
40—131
36—133
31—148
17—149
8—187
18—148
0—250
34—163
19—147
42—154
15—149
55—116
52—124
0—250
63—112
34—144
23—153
6—194
0—250
16—116
34—125
5—160
21 —112
14—213
14—97
0—112
35—124
55-143
3—143
30—130
59—119
6—144
24—111
7—86
41 —100
2—140
26—196
0—250
32—123
0—250
0-500
D—500

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

Nitrob.nzene pg/I 50 42-160 40

NA = Not Applicable
NS = NotSpiked
NE = Not Established at this time

Project — Requied Reporting Limits for methodologies performed by lEG are listed in
the TEG QA Manual in Appendix B-2.

** = Precision and accxacy limits ar, based on method limits
101 = Investment Detection Limit
MQI. = Maximum Quanlitation Limit
P01 Practical Ouantitation Limit
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TabIeA-2

,—.I
PROJECT REQUIRED REPOR11NG LIMITS — SOIL/SEDIMENT

LAW ENVIRONMENTAL, INC. - NA11ONAL LABORATORIES - PENSACOLA (LENL—P)
June 1993

I

ANALYTiCAL
METHOD COMPOUND UNITS

REPOR11NG
UMII SPIKE

CONCENTRA11OM

CONTROL UMITS

RECOVERY
RELATIVE%

DIFFERENCE
IDL MCI. % %

8270 (SW84
(base/neua

n—Niosodiphenylamine
n—NfrosodipropylarTine
Phenanthrene
Pyrene
1,2,4—Tnchloroberene
Nitroberisene—d5 (stirogate)
2—Fluorobiphenyl (sirrogate)
Terphenyl—d14 (stirogate)

pg/I
pg/I
pg/I
pg/I
pTL
pg/I
pg/I
pg/I.

1

1

0.4
0.7
0.5
NA
NA
NA

10
10
10
10
10

NA
NA
NA

50
50
50
50
50
50
50
50

13—143
9—171
55—113
60—113
46—140
39—104
46—110
38—137

40
40
40
40
40

NA
NA
NA

j- P
8240 (SW84 Acetone

Berrzene
Bromodichloromethane
Bromoform
Bromomethane
2—Butanon. (MEK)
Carbon disutfid.
Carbontetrachloride
Chicrobenzene
Chloroethane
2 —Chloroethyl vinyl ether
Chloroform
Chiorornethane
Dibromochioromethane
1.1 -Dichloroethan.
1.2—Dichloroethane
11—Dichloro.th.n.
trans-1,2-Dichloro.then.
1,2—Dichloropropane
cis—1,3—Dichloropropene
ans—1,3—Dichloroprop.ne
Ethylberizene
2—Hexanon.
Methylene chloride
4—Methyl—2—pentanone(MIBK)
Styren.
1,1,2,2—Tetrachloroethan.
Tefrachloroethene
Toluene
1,1,1 —Trichloroethane
11,2—Trichloroethane
Trichloroeth.ne
Vinyl acetate
Vinyl chloride
Xylenes (tota
12-Dichloroethan.—d4 (surrogate)
Toluene—d8 (surrogate)
4—Bromolluorobenzene (surrogate)
Benzen.
Toluene
Ethylberizene
Xylenes
Fluoroberizene (surrogate)
4—Chlorotoluen. (sixrogat.)

pg/I.
pg/I..
pg/I.
pg/I.
pg/I
pg/I
pgtI.
pg/I.
pg/i..
pgJL
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I
pg/L
pg/L
pg/I
pg/I
pg/I
pg/I
pg/I.
pg/I
pg/I.
pg/I
pgTL
pg/I
pg/I
pg/I
pg/I
pg/I
pg/I.
pg/I
pg/I
pg/I
pg/I
pg/I

7.5
0.4
0.3
0.2
0.7
2.8
0.7
0.4
0.2
0.3

8
0.3
0.6
0.3
0.3
0.4
0.3
0.4
0.8
0.6
0.2
0.2
2.1
4.5

7
0.5
0.7
0.2
0.3
0.4
0.7
0.2
0.7
0.6
0.7
NA
NA
NA

10
5
5
5

10
10

5
5
5

10
10
5

10
5
5
5
5
5
5
5
5
5

10
5

10
5
5
5
5
5
5
5

10
10
5

NA
NA
NA

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

150
50
50
50

32—199
48—147
49—150
66—183
28—156
29—156
21—184
78—132
49—152
35—177
9—244
56—126
32—162
60—143
68-139
29—153
32—192
81-119
12—192
19—194
19—177
47—155
17—191
8—173
19—186
27—148
49—140
71—142
60—144
56—150
81 —140
77—139
26—200
26—188
14—181
77—113
90—110
87—114

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
NA
NA
NA

8020(SW846) pg/I.
pg/I.
pg/I
pg/I.
pg/I
pg/I.

0.5
0.5
0.5

1

NA
NA

1

2

4
2

NA
NA

NE
NE
NE
NE
NE
NE

38—155
76—125
32—159
67—138
NE
NE

40
40
40
40
NA
NA

418.1 (EPA 800) TotaiRecoverable Petroleum Hyocabons pg/I. 0.001 0.001 41 80—120 50

NA = Not Applicable
NS = Not Spiked
NE = Not Established at this time
* Prolect — Requred Reporting Limits for methodologies performed by TEG are listed in

the TEG QA Manual in Appendbc 6-2.
= Precision and accuracy limits we basad on method limits

101 = Irw.strnent Detection Limit
MQ. = Maximum Quantitation Limit

= Practical Quantitation Limit
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APPENDIX B

QUALITY ASSURANCE PROGRAMS

FOR

CHEMICAL ANALYSIS LABORATORIES

B-i Law Environmental, Inc. - National Laboratories Branch

(LENL), Pensacola, Florida
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APPENDIX B1

QUALITY ASSURANCE PROGRAMS

Law Environmental, Inc.
National Laboratories Branch (LENL)

Pensacola, Florida
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Law Environmental, Inc.

INTEROFFICE MEMORANDUM

TO: Chemistry Department

FROM: Jerry S. Preston9$

DATE: September 28, 1992

SUBJECT: Certifications held by LENL-P Laboratory

Attached please find a listing of the certifications held by the LENL-Pensacola laboratory. This
list will be useful during proposal and planning activities.

CERI'IHCATION BY STATE

STATE PARAMETERS CERT. NO. EXP. DATE

Alabama Drinking Water 40600 6/30/93

Florida Drinking Water HRS#81351 6/30/93

Florida Environmental Water HRS#E8 1234 6/30/93

Florida Water HRS#81351 6/30/93

Kansas Drinking Water E-184 7/31/93
and/or Pollution Control Samples

Kansas Solid or Hazardous E-1 161 7131/93
Waste Samples

Louisiana Drinking Water 92-16 12/31/92

North Carolina Wastewater 287 12/31/92

South Carolina Wastewater 96008 Exp/Pending

A80.02



September 28, 1992
Page 2

I73tJL

STATE PARAMETERS CERT. NO. EXP. DATE

Tennessee BTX and TPH 7/01/93

Virginia Water 00170 6/30/93

COE Soil and Groundwater 2120/94

USAF Soil and Groundwater 9/25/93

U.S. Navy Soil and Groundwater Pending

U.S. EPA SAS Contracts 68-D9-0135 9/19/94

cc: Becky Pridgeon

/dsl

A80.02



J. TUCCI
Laboratory Manager

LAW ENVIRONMENTAL, INC. 1?31
NATIONAL LABORATORIES DIVISION

PENSACOLA ORGANIZATION CHART

Administrative

K. Emmons-Branch Admin.
S. Waite-Receptionist

B. Fuson
QA/QC Off er

Client Services

K. Sitvia-C.S. Rep
C. Hooper-Data Mgt. Spec

Facilities Engineer
B. Schwerdtfager

Sample Rec/Mgt

S. Taber-Supervisor
N. Ginkel-Tech
N. Upton-Tech
N. Hinton-Tech

Inorganic Lab

G. St. Pere-Supervisor
M. Cortez-Prep Tech/Analyist
C. High-ICP Operator
J. MacAuley-Fum. Operator
F. Deang-Fum. Operator
R. Forbes-CV Mercury
R. Gonzalez-Prep Tech

GC/MS Lab

B.D. Hunt-Supervisor
K. Greene-Chemist
J. Moore-Chemist
D. Harmn-Chemist
W. Drew-Chemist
J. Jemigan-Tech

MIS Dept

D. Abbott-Supervisor
C. Hatcher-Proj. Mgr CERCLNCLP
J. Hendnx-Data Mgt Spec
J. Gregory-Proj. Mgr-USACE
P. Harmon-Data Mgt. Spec
A. Harber-Proj Mgr. AFCEE
C. Lightner-Word/Data Proc
T. Sartain-WordlData Proc

GC Lab

C.B. Causey-Supervisor
E. Austin-Chemist
L. Oetinger-Chemist
J.M. Rossing-Chemist
T. Parker-Chemist
G. Tacheny-Chemist
A. Phelps-Chemist

Organic Prep Group

C. Oliver-Supervisor
T. Willard-Tech
S. Braatz-Tech
M. Fant-Tech
M. Gillette-Tech
B. Jordan-Tech
B. Blanchard-Tech

HF



1?313

LENI KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel Responsibilities

Laboratory Manager - Implement methodologies and procedures
James M. G. Tucci consistent with the generation of

legally defensible data;

- Provide overall management and
operation of the lab;

= Provide a safe working environment for
employees;

- Provide resolutions to items requiring
corrective actions;

- Provide training programs for
employees;

- Interact with QA/QC Coordinator to
resolve analytical, methodological and
QAIQC problems;

- Obtain laboratory accreditations;

- Schedule work in a manner consistent
with personnel and instrumentation;

- Implement procedures consistent with
and building upon our philosophy of
honesty, trust and ethics; and

- Implement actions required to
establish our lab as a premier
laboratory.

3517-0111.07 1 of 5



LENL KEY PERSONNEL AND RESPONSIBILITIES ._ ,

Position/Key Personnel ResDonsibilities

QA/QC Coordinator - Implement the branch QA program;
Burnie D. Fuson

- Develop the QA/OC manual;

- Establish and maintain safety
standards and operating procedures;

- Coordinate and audit the technical
review of deliverables;

- Issue recommendations and corrective
actions required for any aspect of
laboratory operations inconsistent
with established policies and
procedures;

- Monitor and identify out-of-control or
potentially out-of-control situations
to Operations Manager, Supervisors,
and Branch Manager;

- Provide guidance for the chemistry
QA/QC program development;

- Interact with external QA personnel
concerning the lab's certifications
and QA policies/procedures and
coordinating QA compliance as required;

- Keep abreast of new techniques and
programs for QA and safety and inform
Branch Manager and Operations Manager;

- Coordinate the development of project
QA plans as required;

- Provide historical QA reports for each
method to the Branch Manager; and

- Perform QA/QC audits, provide blind
check samples and monitor results.

3517-0111.07 2of5



LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel Responsibilities

Management Information - Establish and maintain the computer
Systems Department systems, the network, and the LIMS
Damon Abbott (Laboratory Information Management

System);

- Provide data deliverables in U.S. EPA CLP format with
hard copy and disc
deliverable formats;

- Develop software necessary to meet
other client's deliverable formats;

- Interpret U.S. EPA CLP Statements of Work - Organics
and Inorganics for
requirements and deliverables;

- Interface analytical instruments' data
systems with our IBM Token Ring
Network and develop software required
at the interface;

- Train department personnel in various
data entry software packages purchased
or developed internally;

- Provide guidance and direction to
other departments where required or
requested or as determined by Branch
Manager;

- Provide support to QA/QC Coordinator
where necessary to automate, archive
and generate QC trends from historical
records; and

- Provide support and guidance for
entire laboratory operation, from
sample receiving through the generation
of data deliverable packages,
to streamline and increase
productivity through computer
automation.

3517-0111.07 3of5



LENL KEY PERSONNEL AND RESPONSIBILITIES c &Li_J .)

Position/Key Personnel Responsibilities

Lab Supervision - Provide overall supervision of
C. Oliver (Organics) department/section operations;
B. D. Hunt (GC/MS)
Carl Causey (GC} - Implement procedures consistent with
Gary St Pere (Inorganics) the generation of legally defensible

data;

- Provide OC activities consistent with
the branch QC procedures;

- Provide additional QC activities, as needed, which are
consistent with the Branch QA philosophies;

- Provide final report review before
releasing;

- Provide work assignments to
departmental personnel;

- Provide analytical job training and
cross-training within the department
and between departments where
applicable and warranted;

- Provide corrective action for
deficiencies;

- Provide quarterly instrument detection
limit (IDL) studies;

- Maintain maintenance logs on all
instruments;

- Maintain all standards logs;

- Provide leadership and management
philosophies consistent with those of
the Branch; and

- Provide legally defensible data from
each department.

3517-0111.07 4of5



LENL KEY PERSONNEL AND RESPONSIBILITIES
1731:) i

Position/Key Personnel Responsibilities

Sample Receiving and - Provide sample control via entry of
Shipment all parameters to be analyzed per
Sharon Taber sample in LIMS when sample arrives;

- Provide chain-of-custody receipt of
samples externally, and internal from
our walk-in cooler to analysts and
prep;

- Provide sample analysis report daily
for all samples in-house;

- Provide prepared sample bottles in
refrigerated shippers;

- Provide for sample disposal/return to
sender; and

- Keep track of supplies, order when
needed, bill clients for those used.

3517-0111.07 5of5



LENL SAMPLE FLOW AND DOCUMENTATION CHART

Sample Flow Documentation

A. Incoming Samples - Chain of Custody
- Request for Analysis
- Work Authorization

B. Log-In and Assignment - Master Logbook
- Test Entry Form

C. Sample Handling and QC
(1) Organics Prep Lab - Extraction Record

- Percent Moisture
- Standards Prep Logs
- QC Sample Logs

(2) GC Lab - Chromatograms
- Bench Sheets
- Condition Reports
- Linearity Checks
- Surrogate Recovery Logs
- Blank, Standard and Spike Results
- Standards Logbook

(3) GC/MS Lab - Instrument Maintenance Logs
- Sample Logbook
- Quantitation Reports
- Chromatograms
- Initial Calibration Forms
- Continuing Calibration Checks
- Surrogate Recovery Logs
- Blank, Standard and Spike Results
- Computer Streamer Tapes
- Instrument Maintenance Logs

(4) Metals Lab - Digestion Log
- Bench Sheets
- Blank, Standard and Spike Results
- Percent Moisture
- Standards Prep Logs
- QC Sample Logs

D. Reporting - Transmittal Letters
- Test Data Reports
- GC/MS Data Reports

E. Sample Disposal - Internal Sample Disposal Forms

3517-0111.07



LENL-PENSACOLA
LABWORKS SAMPLE/DATA FLOW

SAMPLE RECEIPT

1'?3133

CONTACT FORM

WORK AUTH.

CHAIN OF CUSTODY

INST. RAW DATA

INPUTIOUTPUT

I COMPUTER
/ DATA ENTRW

PROCESSING

INPUThDUTPUTI COMPUTER
/ DATA ENTRY!

/ PROCESSING

INPUTUTPUT

I COMPUTER
/ DATA ENTRY!

/ PROCESSING

INPUTiOUTPUT

I COMPUTER /
/ DATA ENTRY! /

/ PROCESSINGJ

ENTER LOCATION CODE IF
PRESENT OR CREATE IF NEW

VERIFY CHAIN OF CUSTODY. WORK
AUTH., CONTACT FORM, AND DATA

SCREEN FOR AGREEMENT

DOES
INFORMATION AGREE?

IS WORK AUTHORIZATiON

DEPT. ANALYSES SAMPLES
AND FORWARDS TO DEPT. SUPV.

FOR REVIEW

GA SUPERViSOR OR DEPARTMENT
SUPERVISOR CHECKS ALL DATA ON

THE VALIDATION QUEUE

SECRETARY RUNS ALL IN REPORT
QUEUE AND INVOICE QUEUE AND

MAILS TO CUENT

SCHEDULE REPEAT
ANALYSIS

NOTE: SPECIAL DEUVERABLES, IF REQUESTED ARE ALSO GENERATED AFTER VAUDAT1ON STEP IS COMPLETED

FORWARD TO
I OPERATIONS MANAGER

FOR RESOLUTION

SAMPLE FOLDER I

ROUT. SHT. GCIMi1I
ROUT SHT

HT.M

GENERATE ROUTING SHEETS
AND FORWARD TO DEPT. SUPV.

FOR SIGNOUT

RECORD RESULTS ON ROUTING
SHEETS AND FORWARD TO OFFICE
FOR DATA ENTRY (WITH RAW DATA)

RESULTS ARE ENTERED DAILY AS
RECEIVED. ROUTING SHEETS WITH

RAW DATA ARE FORWARDED TO
SAMP. CONTROL FOR FILING

FINAL INVOICE

LTTESTREPJJ

TAKE APPR. ACTION
AS NEEDED TO

DATA IN THE QUEUE

5EPTABLEYES



ANALYTICAL REQUEST FORM
LAW ENVIRONMENTAL, INC.

7215 PINE FOREST ROAD
PENSACOLA FLORIDA 32536

9041944-9772

i9i J

To:

From:
(Branch/Company Name)

COC Number

Date Shipped:

Attn.:

(Dept. or Name)

Project Number. _______

Date Results Requested:

Sample
ID

Sample
Type Method

Comments:

HF

Ana'ysis
Requested

Detection
Umits Req.



INORGANIC SAMPLE CHECKOUT FORM
Pg of______I '); r' .

Cost ract:

Locathofl

CHECKED OtJT CHECKED IN

Sample R.Ol
Purpose. By

CU.OISI
Approval

I-..—
By

CustodIan
APProval

Complete
Y.1N

Sample Typ.. S -Sample 0- Digestat.

fl.n—.ovaIPLtpo.. . * . . * *

PTSO.ratlon Analysis Disoositlon

A - Solids F - Flame AAS L - Storag.

B - AMCP Digest Ion G - ICP U - Submission

C - GFAAS Digestion H - GFAAS N - Disposal

D-HgOlg.stlon I-Hg
E-Oth.r J-CN

K - Other

SAMPLESCONS11T1JTINGTHISBATCH

Mat,lx: L.v.1: # of Physical Samples:

Sample ID

1

Sample ID

8

Sample ID

15

2 9 16

3 10 17

4

5

11

12

18

19

6 13

7 14 21

- SAS:

CalIb. Ret

SOG:

— Form Initiated: I /



ORGANIC SAMPLE CHECKOUT FORM ___ ____

Coctract: __________________ Ca..: ____________________ SAS: ___________________ SDG: I 32 )
Location: ___________________________________ CalIb. Alt:____________________________________ Form Initiat.d: __J______

CHECKED OUT CHECKED IN

S . Rsmoyal
Purpo..

R.moved
By

Custodian
Approval

Returned
By

Custodian
Approval

Complete
YIN

Sampl.Typ.s S.Sampl. X.Extr.ct

RemovalPurpo..
Precaratlon Analysis Disposition

A- pH 1% Moisture G -Scr..nlng GC

B - Extraction at SV H - VOA GCIMS U -Storage

C - Extraction at PESTIPCB I-SV OCIUS N - Submission

D - CI..n-up of SV J - PESTIPCB GCIECD 0-Disposal
E - Clean-up of PESTIPCB K - GCIMS Confirmation

F-Oth.r L-Oth.r

* SAMPLESCONSTITUTINGTHISBATCH

Matrix: Level: I at Physical Samples:

Sampi. ID

1

Sample ID

8

Sample ID

15

2 9 16

3 10 17

4

5

11

12

13

18

19

6

7 14 21



QAIQC CORRECTIVE ACTION REQUEST FOR1I1
4

LENL-PENSACOLA, FL

CA # ___________________ Originator _____________________ DATE ___________________

PROBLEM:

SECTION: ________________ DISCOVERER: ________________ DATE:______________
DATNDATES IMPACTED: ___________________________________________________
DESCRIPTION:

REQUIRED ACTION:

DETERMINATION
ASSIGNED TO: _______________ DATE: ______________ DUE DATE:_____________

IMPLEMENTATION
ASSIGNED TO: ____________ DATE: ____________ DUE DATE:__________

ACTION:

EFFECTIVENESS EVALUATION (S):

ASSIGNED TO: _____________ DATE: ____________ DUE DATE:___________
ASSIGNED TO: _______________ DATE: ______________ DUE DATE:____________

CC: QA OFFICER

OPERATIONS MANAGER: ______________________________________________
GROUP LEADER:
SECTION SUPERVISOR: _________________________________________________
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APPENDIX B-2

QUALITY ASSURANCE PROGRAMS

Transglobal Environmental Geochemistry, (TEG)
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TRAN5WBAL
ENVIROnMENTAL

GEOCHEMISTRY, TEXAS

I

Ms. Dance 1(tirtzer
Project Manager
LAW E2VIRONMENTAL & ENGINEERING

SUBJECT: QUALITY CO)TROL LIMITS POR 8020/8015 & LEAD POR CARSWELL
A7B PROJECT

Dear Ms. Kurtzer:

The following pages are the information that you requested. The
control limits based on the historical data obtained from our
mobile labs. If you have any questions regarding this data, please
feel free to contact me.

Sincerely

Dr. De:r7lising Luu
Pres id,ént
TEG/Txas

II

II

II

Mobile and Laboratory Analytical SeMces Environmental Subconsulting Geochemical A & D Soil Vapor Surveys Air Monitoring

II

II

December 16, 1993

DL/ml



4 p—,,..,,.-_

1. BTEX:

a. Quality Control Check (QCC)

Concentration lmg/L) UL* LCL*

1.00 1.15 0.85

UCL: Upper Control Limits
LCL: Lower Control Limits

b. Method Detection Limits (5020/8020)

001. mg/L (Benzene, Toluene, & Ethylbenzene)003 mg/L (Xylenes)

C. Matrxi Spike and Matrix Spike Duplicate
piked Concentration (mci/LI

1.00

Normpl Range of %Recoverv

80 — 120

kcccepLtable % Relative Deviation

+ 25



2. TPH (Modiifed 8015):
Gasoline:

a. Quality Control check (QCC)

Concentration (malL) PCL* LCL,*

200 230 170

UCL: Upper Control Limits
LCL: Lower Control Limits

b. Method Detection Limits

1.0 mg/L

c. Matrxi Spike and Matrix Spike Dtiplicate

SDiked Concentration (mIL)

200

Normal Range of %Recovery

75 — 125

Acccepta,le %Relative Deviation

+ 27

Diesel:
a. Quality Control Check (QCC)

concentration (mqfLl UCL* LCL*

500 565 435

UCL: Upper Control Limits
P11

LCL: Lower Control Limits

b. Method Detection Limits

2 mg/L



C. Natrxi Spike and Matrix Spika Duplicate
Spiked Concentration (mu/Li

500

Normal Range. ot %Recoverv

85—115
I AccceDtable % Relative Deviation

H ±25



3. Total Lead (3051/7421):

a. Quality Control Check (QCC)

Concentration (maJl1l UCL* LCL*

1.0 1.3 0.7

UCL: Upper Control Limits
LCL: Lower Control Limits

b. Method Detection Limits

01 mg/L

c. Matrxi Spike and Matrix Spike Duplicate
Spiked Concentration (mg/L)

1.0
Normal Ranae of %Recoverv

65 — 135

Accceptable % Relative Deviation

1. 1
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ENVIRONME&J-AI I
GEUCHEMITRY, TEXAS
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December 16, 1993
Ms. Dance Kurtzer
Project Manager
LPW ENVIRONMENTAL & ENGINEERING

SUBJECT: QUALITY CONTROL LIXITS YOR $02 0/*015 & LEAD FOR CAREWELL
AFU PROJECT

Dear Ms. Kurtzer:
The following pages are the information that you requested. The
control limits based on the historical data obtained from our
mobile labs. If you have any questions regarding this data, please
feel free to contact ma.

Sincerely

Dr. De17nslng Luu
I Presid,ént

TEG/ Texas

II

DL/m].
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I
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1. BTEX:

a. Quality Control Check (QCC)

Concentration (maIL UCL* LCL*

1.00 1.15 0.85

UCL: Upper Control Limits
LCL: Lower Control Limits

b. Method Detection Limits (5020/8020)

0.01 mg/L (Benzene, Toluene, & Ethylbenzene)
0.03 mg/L (Xylenes)

c. Matrxi Spike and Matric Spike Duplicate
Siiked Concentration (mg/LI

1.00

NormaLRanae of %Recoverv

80 — 120

Accceotable % Relative Deviatioii

I
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408 Untversity Place Corpus Christi, Texas 78412 512-991-7975 / 991-1078 Fax
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I STRATAPROBETM

The STRATAPROBETM is the basic element of a sophisticated hudraulic drive-point system developed by
TEGeoSarnpling. TEG's STRATAPROBETM is designed to perform discrete soil sampling, groundwater
sampling, soil vapor sampling, and the installation of multi-depth vapor wells for the Environmental
Industry. The STRATAPROBETM is one of the most versatile units of its kind, capable of driving an
assortment of sampling tools to depths of 50 feet, or greater, in most soil formations.

The STRATAPROBETM carrier vehicle is a four-wheel-drive, one ton truck, equipped with a reliable
diesel-powered, FF0 hydraulic system. The powerful, rear mounted unit is fitted with dual rams and a
hydraulic hammer. High frequency impact energy coupled with 5000 pounds of static reaction weight and
a 15000 pound pull-back capacity, provide ample force to overcome the most demanding geologic
conditions. The 5' working stroke of the machine enables efficient penetration and retrieval of the
sampling tools. Additionally, the low, 12' mast allows for operations within buildings, and the fully
articulated boom provides a full range of positioning and directional boring capabilities. The custom-
designed drive rods are constructed of high strength 11/2" threaded steel tubing.The STRATAPROBETM
is a low profile unit that is fully enclosed in the utility bed of the truck while in transit. TEGeoSampling
also offers hand-held, portable equipment for sampling in locations where truck access is not possible.

STRATAPROBETM SYSTEM

STRATAPROBETM CARRIER VEHICLE
Ford E350 Utility Truck

SPECIFICATIONS ACCESSORY EQUIPMENT
* Four Wheel Drive * Steam Cleaner
* All Tenain * Concrete Corer
* Dimensions: 7.5' x 21' * DecontaminationArea
* Low Profile Bed * Sample Prep & Waste
* Diesel Powered PTO Staging Area

STRATAPROBETM DRWE POINT UNIT
Rear-Mounted Hydraulic Unit

SPECIFICATIONS
* Dual 5' Stroke Hydraulics
* High Frequency lOOpsi Impact Hammer* 50001b Static Drive Weight
* 150001b Pull-Back Capacity
* Custom Drive Rods: 5' Threaded, High-Strength Steel Tubing
* 25 Directional Boring with Articulated Boom
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II SOIL VAPOR SAMPLING PROCEDURES

A) SOIL VAPOR COLLECTION

TEG's experienced field personnel, equipped with hydraulic & vibrational insertion and recovery
equipment, concentrate solely on vapor collection. TEG's probe design allows insertionlrecovery using
either heavy duty, 4-wheel drive truck mounted STRATAPROBETM equipment or portable (vehicle-
independent) equipment. No change-over time is required between the two methods, meaning both
methods can be deployed simultaneously, depending upon site access. Our soil vapor probe design and
methodology have been fully approved and endorsed by the California EPA and the Los Angeles Regional
Water Quality Control Board (LA-RWQCB). The TEG system has been used on state lead projects for the
TWC (references follow).

TEG's probe design has only 5cc dead-volume within an inert tube, which affords the following
advantages:

* Minimal vapor need be withdrawn, thereby eliminating the need for vacuum pumps.
* Full length inert tubing prevents atmospheric contamination from leakage into probe body. This is a

crucial consideration in arid environments.
* Soil vapor does not contact the metal probe body. Thus, decon procedures are fast and simple.

Probe Construction

TEG's soil vapor probes are constructed of 7/8" or 1 1/2" OD (STRATAPROBETM) stainless steel,
equipped with a hardened, reverse-thread steel tip. Nominal lengths are 5', although additional lengths
may be used. An inert 1/8 inch nylaflow tube runs down the center of the probe to the sampling ports
beneath the tip (fig A).

Probe Insertion

The probe is driven into the ground by the force of 5,000 lb of static weight and a high frequency
hydraulic hammer with the STRATAPROBETM system, or by a portable electric rotary hammer. Once
inserted to the desired depth, the probe is rotated 3 to 5 times in a clockwise direction, which opens the tip
and exposes the vapor sampling ports. This design prevents clogging of the sampling ports and cross-
contamination from soils during insertion.

Field Collection Log

The field technician completes a logsheet summarizing time of sampling event, depth of pene-tration or
refusal, which probe is used on each sampling location, when tubing is replaced, any visual contamination
on the probe, OVM readings as applicable, and any other unusual occurences at a particular sampling
location.

Gas Sampling

Soil vapor is withdrawn from the nylaflow tubing using a syringe connected via an on-off valve. The first
40cc of gas is discarded to flush out the dead volume of the tubing and fill with insitu soil vapor. The next
20cc of gas are drawn in a syringe, plugged, and immediately transferred to the mobile lab for analysis
within minutes of collection. Additional soil vapor volumes may be collected and stored in gas-tight
containers as desired.

2
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Flushing & Decontamination Procedures

To minimize the potential for cross-contamination between sites, all probe parts are cleaned of excess dirt
and moisture prior to insertion. The nylaflow tubing and sampling ports are flushed with hundreds of cc's
of ambient air or inert gas between samples. If dirt, water or any material is observed in the tubing, it is
discarded and replaced with new nylaflow. If concentrations greater than lOOppmv are detected for any
compound (except methane), the tubing is replaced. Sampling syringes are opened and exposed to outside
air on a clean surface to allow any volatiles to escape after each use. If concentrations greater than
lOOppmv are detected for any compound (except methane) the syringe is discarded, unless glass syringes
are used.

Access to Difficult Sites

TEG's probes may be deployed either with a truck-mounted system or by hand. The truck mounted
STRATAPROBETM system is deployed on a 4-wheel drive truck, thus enabling access to rough terrain
sites. The portable unit may be used in and around buildings, inside tank farm fire walls, or in
environmentally sensitive areas.

Abandonment Procedures

With only a 3/4" to 11/2" hole and no tailings remaining after recovering the probe, the hole is typically
backtilled and grouted and the pavemcnt or slab is patched accordingly.

B) MULTI-DEPTH (Nested) VAPOR WELLS

Well Construction

TEG's semi-permanent, multi-depth soil vapor wells are constructed with individual sample tubes set at
multiple depths below the ground surface (Fig. B). An inert 1/8" polypropylene nylaflow tube extends to
the desired depth and is connected to a machined, stainless steel tip containing multiple intake ports.

The 1/8" diameter nylaflow consists of one continuous lenght of tubing, which eliminates couplings or
joints, and therefore, potential leakage. Using the 1/8" tubing also results in an extremely low dead volume
of space within the tube and tip which must be purged prior to obtaining a sample. This low dead volume
eliminates the need for purging large vioumes of air, which ensures sample integrity.

Tube Insertion

The 1/8' nylaflow tubing and tips can be inserted either using the STRATAPROBETM to depths up to 50'
or may be deployed at deeper depths in larger diameter borings. The STRATAPROBETM, equipped with
a detachable, vapor slotted, drive point, is initially driven to the depth of the deepest vapor well. The probe
is then withdrawn approximately 1', leaving the drive point with attached tubing in place. Clean sand is
poured into the probe to provide a sand-pack around the vapor point, and bentonite grout is then pump.d
into the hole to insure a annular seal from the overlying strata. The probe is further removed and additional
vapor wells are installed in the same manner, except the shallower wells are equipped with a screen instead
of the vapor point.

3
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C) SOIL VAPOR ANALYSIS

Soil Vapor is collected from each probe in a gas-tight syringe, brought to the TEG mobile laboratory, and
analyzed immediately. Vapor will not be collected until the lab is ready for the sample, thus there is no lag
time between gas collection and analysis (Very Important!).

Because there is some uncertainty about the types of contamination that might be present, it is Imperative
that the analytical equipment be Sensitive enough and also Specific enough to differentiate between the
different types of potential compounds. For example, FID and ECD detectors are sensitive enough, but
used alone are not specific enough to differentiate between all of the aromatic and halogenated VOC's. To
ensure proper identification and achieve adequate detection levels, a combination of 3 different types of
detectors is often necessary: FID, Hall (ELCD), and P11).

Utilizing the Appropriate State of the Art Laboratory Grade analytical instrumentation With EPA
Required Detectors, TEG's fully self-supported (power, water, etc.), CA DOHS Certified and TWC
Approved Mobile Laboratories are equipped for the analyses of the following volatile organic compounds
(VOC's) found in soil vapors:

Aromatic Hydrocarbons (BTEX, etc.), EPA modified 602, 8020
Gas Chromatograph with PID
Detection levels: 10-50 ppbv (0.1 ugh) for each compound

Chlorinated & Halogenaled Hydrocarbons (Solvents), EPA modified 601, 8010
Gas Chromatograph with ECD or Hall (ELCD) detector coupled with a 60m capillary column
Detection levels: 10-50 ppbv (0.1 ugll)

Total Petroleum Hydrocarbons (TPH), EPA modified 8015
Gas Chromatograph with RD
Detection level: lppmv

Fixed/Biogenic Gases (available at selected TEG offices)
Gas Chromatograph with combination TCDIFID
Detection levels: fixed gases, lOppm CO2. lOppm

methane, lppm CO, lOppm
°2, 0.5%

Nominal Throughput
Depending upon sampling depth and which analyses are required, 15 to 30 samples can be collected and
analyzed in a 8 to 10 hour work day.

QAIQC Procedures
TRANSGLOBAL utilizes modified EPA protocols. Three point calibration curves will be run prior to the
program and re-run when the daily continuing calibration falls outside of the limits (÷1- 15%) as required
by EPA protocols.

4
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D) DATA HANDLING & PROCESSING

Data from each detector is processed by a chromatographic software system. The resulting values for each
compound is entered into a spreadsheet file on a multi-tasking, 486133 MHz PC. Print-outs of the data are
available daily. An example print-out is enclosed.

The spreadsheet data is read into a contouring program (Surfer) and displayed graphically in both 2-D
(contour) and 3-D (raised surface) projections. The lab is equipped with a color printer for onsite hardcopy
output (examples follow). These projections are available on a real time basis.

Data is also be available to the client on computer disks in an ASCII format.

E) VAPOR PERMEABILITY STUDIES

Relative vapor permeabilities in the soil can easily be determined by attaching a small vacuum pump to the
individual vapor probes and measuring the flow rate while maintaining a constant vacuum pressure of 20
to 40 inches of water. According to empencal results performed by our associates at sites in California, the
radius of influence for this type of test is approximately 5'.

III SOIL & GROUNDWATER SAMPLING PROCEDURES

A) DISCRETE SOIL SAMPLER

The TEG STRATAPROBETM obtains high quality discrete soil samples using a retractable piston,
combined with a standard split-spoon sampler.

Sampler Construction
The STRATAPROBETM split-spoon sampler is 12" long and has an outside diameter of 2.5". The internal
piston assembly consists of a hardened steel tip, steel connecting rod and a teflon ring that prevents metal
to metal contact between the piston and the sample liners. The split-spoon contains two or three 2" x 4"
stainless steel, brass or aceatate retainer sleeves. During initial probe insertion, the piston is locked into
place in the sampler body.The piston prevents the sampler from filling as it is advanced to depth.

Probe Insertion & Sample Recovery
The probe is driven into the ground using the heavy-duty rear-mounted hydraulic "direct push" rig. Once
the target depth is reached, the piston is unlocked by a control rod and the sampler is driven 1' deeper,
allowing the cored material to enter the sample tube as the piston retracts. The STRATAPROBETM is then
returned to the surface, where the sleeves are recovered from the split-spoon and sealed for delivery to
TEG's "state approved" on-site mobile laboratory for immediate analysis.

5



Decontamination Procedures
EPA recommended protocol is the basis for all decontamination on TEG STRATAPROBETM operations.
The actual procedures are tailored for each particular project. The primary deciding factors used in
determining the decontamination procedures are types of contaminants and the site conditions. The
sampling tools are decontaminated and certified clean with the appropriate documentation provided.

B) WATER SAMPLER

Water Sampler Construction
The STRATAPROBETM system water sampler consists of a detachable drive tip which is attached to a 24"
retractable stainless steel well screen. The unit is encased in the lead probe tube. For water recovery the
system can accomodate either a 20" bailer, capable of recovering 50m1 of sample, or tubing that can be run
into the probe after insertion and is connected to a peristalic pump at the surface.

Water Sampler Operation & Sample Recovery
After the water sampler is advanced into the water bearing zone the probe is withdrawn 2' to allow the
retractable assembly to open to the formation. The water level is monitored by an electrical conductivity
instrument and when the water has reached hydrostatic equlibrium within the well screen, the sample is
ready to be taken. Depending upon the hydraulic conductivity of the formation and the constituents of
concern, the sample will be taken with either the bailer or the post-run-tubing/peristalic pump system. At
the surface the samples will be placed in VOA vials or other approved containers, chilled and perservatives
added, as EPA protocol dictates.

6



IV RESUMES OF LEAD PERSONNEL

TEXAS & MEXICO

Mr. Roif Woods, CPG, President
TRANSGLOBAL SOUTH
Mr. Woods will run and/or supervise the day to day GeoSampling operation as well as market the
services. In concert with these efforts, Mr. Woods will continue to promote mobile laboratory services for
sister TEG operations on a commission basis.

Mr. Woods' professional career began as a well site geologist for UNOCAL where he worked in
California, Thailand and Louisiana. During this time he was directly responsible for sampling and logging
operations. Mr. Woods moved to Texas with Texas Oil & Gas Corporation in 1979 and became a
consulting geologist in 1980. During the 1980's Mr. Woods generated drilling prospects and marketed
these ideas to industry. In 1991 Mr. Woods performed soil vapor field operations on an exploration
project for a consortium of independent oil and gas operators.

Since joining lEG in February, 1992 Mr. Woods has been instrumental in developing the mobile
laboratory market in Texas. Due to his influence, TEGTFEXAS has also become a major player in the soil
vapor surveying business. In the first 15 months of business Mr. Woods has developed a client list of
over 600 companies in 27 states and Mexico.

Mr. Woods holds a BS degree from The University of Southern California in Geology and he is a
Certified Petroleum Geologist.

SOUTHERN CALIFORNIA

Mr. Jeffrey S. Martineau, President
TRANSGLOBAL ENVIRONMENTAL GEO-SAMPLING
Mr. Martineau is responsible for research and development of the geo-sampling equipment and technical
support for field operations. He will also play a primary role in developing a marketing and pricing
strategy for TRANSGLOBAL ENVIRONMENTAL GEO-SAMPUNG.

Prior to joining the lEG family, Mr. Martineau was Western Operations Manager for TARGET
ENVIRONMENTAL SERVICES. In this capacity, Mr. Martineau accumulated over 5 years of
environmental site assessment experience and was the principal designer and builder of TARGET's
sampling systems, which included deep soil vapor, soil and water sampling. He was instrumental in the
construction of 2 innovative hydraulic drive point rigs. Mr. Martineau has completed more than 1000
geochemical surveys with special emphasis on difficult and varied sampling conditions throughout the
United States.

Mr. Martineau holds a BS degree in Geography (Minor in Geology) from James Madison University.

7
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SOUTHERN CALIFORNIA

Dr. Blayne Hartman, Ph.D., President
TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY
Dr. Hartman's daily responsibilities with respect to TEG include direction of laboratory operations,
supervision of laboratory personnel, analysis, report preparation, technical review and method
development, and direction of corporate development.

Dr. Hartman's academic research included a variety of chemical oceanography projects including:
petroleum tracing using stable and radiogenic compounds as tracers; process controls across the air-water
interface; and gas chromatography of dissolved gases in water and sediments.

Prior to founding Transglobal Exploration, Dr. Hartman was chief marine geochemist with InterOcean
Systems where his responsibilities included direction of marine sediment and bottom-water geochemical
exploration programs. As a research geochemist with Unocal Research, Dr. Hartman was responsible for
development of geochemical prospecting techniques in onshore and offshore applications. These research
operations included extensive method development and use of a variety of gas chromatography. Other
research included use of stable metal isotopes as correlation parameters for organic materials. As founder
and president of Transglobal Exploration & Geoscience in 1988, Dr. Hartman has been personally
responsible for directing geochemical technical development, equipment design and maintenance,
applications development, and implementation of exploration programs, analyses, and reporting.

TEXAS

Dr. Derhsing Luu, Ph.D., President
TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY / TEXAS
Dr. Luu's daily responsibilities with respect to TEGTTEXAS include direction of laboratory operations,
supervision of laboratory personnel, analysis, report preparation, technical review and method
development.

Dr. Luu's academic research included a variety of novel automated analytical instruments development
including: methanol analyzer and hydrocarbon analyzer. Prior to founding TEGTrexas, Dr. Luu was R&D
senior scientist with Global Geochemistry Corp. where his responsibility included development of
methanol analyzer for CARB (California Air Resource Board) and hydrocarbon analyzer for
Schlumberger. As a senior chemist for Air Toxic Lab with ENSR, Dr. Luu was responsible for daily
laboratory operations and method development for air toxic laboratory. As an environmental laboratory
manager and corporate QA officer with TRI (Texas Research Institute), Dr. Luu was responsible for
supervising, performing GC/MS analysis, training, method developing for indoor air monitoring, and
devising corporate QA/QC policy.

8
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WASHINGTON

Michael Korosec, M.S., President
TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY I NW
Mr. Korosec's daily responsibilities with respect to TEG Northwest include direction of all laboratory
operations, supervision of laboratory personnel, analysis, report preparation, technical review, marketing,
and contract negotiations.

While with TEG, Korosec has developed unique preparation methods and analytical techniques for on-site
analysis of PAH's, PCB's and chlorinated pesticides in soils, and PAH's and BTEX in tars.

Korosec's academic research included studies of the chemical and physical controls on the transport of
dissolved nutrients across the sediment-water interface, using UV spectrophotometry and gas
chromatography.

Prior to founding TEG/Northwest, Korosec was in charge of the state of Washington, Division of
Geology and Earth Resources' Geothermal Exploration Program. The work included the development of
a water analysis laboratory for the determination of dissolved cat ions, an ions and trace metals in thermal
and mineral waters. Instrumentation included AA spectrophotometer, UV spectrophotometer, mercury
analyzer and specific ion meters. Additional work included drilling programs for temperature gradient and
heat-flow studies, whole rock geochemistry, age dating, and geologic mapping. As program manager,
Korosec was responsible for all contracting, subcontracting and reporting to the U.S. Department of
Energy.

NORTHERN CALIFORNIA

Mark Jerpbak, M.S., R.G., President
TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY I SACRAMENTO
Mr. Jerpbak's daily responsibilities with respect to TEG/Sacramento includes direction of all laboratory
operations, supervision of laboratory personnel, analysis, report preparation, technical review, marketing,
and contract negotiations.

Since 1981, Mr. Jerpbak has worked with several companies and agencies in geology and geochemistry in
the United States and overseas, including: Ascension Island, Papau New Guinea and Japan. His work
has included gas chromatography in the petroleum industry, gas and vapor analyses and wet chemical
titration in the geothermal industry, injection tests in active geothermal areas, and gas chromatography by
EPA methods in the environmental industry. He has worked extensively in the field and in the mobile lab
environment.

Mr. Jerpbak holds a M.S. degree from the University of Iowa in geology and geophysics. He is a
California State Registered Geologist and also consults for the Yolo County Department of Public Health,
and Environmental Health Services in California.

9



V GEOSAMPLING REFERENCES I
TRANSGLOBAL'S soil vapor sampling andanalytical methodology have been fully approved by the LA
County Regional Water Quality Control Board (RWQCB). TRANSGLOBAL hasperformed state lead soil
vapor projects for the TWC. Selected references with contact numbers (we encourage you to contact them)
for specific projects are:

CLIENT CONTACT PHONE #

AIRCRAFT STAMPING
ALTON GEOSCIENCE
CALIFORNIA ENV.
CHEM WASTE MGMT
CERES ENVIRONMENTAL
COASTAL REMEDIATION
DAMES & MOORE (Houston)
DAMES & MOORE (LA)
DAMES & MOORE (Tustin)
DAMES & MOORE (San Ber.)
DuPONT ENVIRON. REM. SERVICES
ENSAFE
HARDING LAWSON ASSOC.
W.W. IRWIN
IT CORPORATION (Irvine)
IT CORPORATION (SD)
JACOBS ENGINEERING
KLEINFELDER
LOCKMAN & ASSOC
MICHAEL BRANDMAN ASSOC
NINYO & MOORE
OGDEN ENVIRONMENTAL
MALCOLM PIRNIE
REIDEL ENVIRONMENTAL
ROBERT PRATER ASSOC
SEACOR
SIMON HYDROSEARCH
TEFRA TECH
TRAIL CHEMICAL
WEST COAST ENVIRONMENTAL
WOODWARD-CLYDE

CA-RWQCB (LA)

Mr. Mike Nolan
Mr. Ron Kofron
Mr. Charles Buckley
Ms. Sue Goss
Mr. Nick Patz
Mr. John Thomas
Mr. Jeff Borem
Ms. Deborah Stott
Mr. Essi Essamali
Mr. Brian Wynne
Mr. John Leetham
Mr. Ted Blahnik
Mr. Dale Tischmak
Mr. David A. Williams
Ms. Mary Parker
Mr. Peter Men
Ms. Riz Sarmiento
Mr. Ed Trosper
Mr. Razmik Gozalian
Ms. Susan Kline
Mr. Steve Geyer
Mr. Eric Wetzstein
Mr. Dave Morley
Mr. Joe Koutski
Mr. L.arry Jansen
Mr. John Wainwright
Mr. Roy Marroquin
Mr. J.R. Hollingsworth
Mr. Bill Peters
Ms. Carol Means
Mr. Tom Zep

Mr. Phil Chandler
Mr. Craig Christmann

10

818-443-2713
619-587-0682
818-991-1542
714-826-0604
310-907-4088
713-297-1708
713-688-4541
213-683-1560
714-433-2000
714-381-2004
713-586-5600
214-642-1665
303-292-5365
714-699-6120
714-660-5466
619-554-0510
818-568-7001
310-860-5559
213-724-0250
619-260-1800
619-457-0400
619-458-9044
713-840-1511
310-327-4428
619-453-5605
714-335-6116
714-891-7446
61 9450-0365
818-442-4140
805-644-7976
714-835-6886

213-266-7500
213-266-7531



VI GEOSAMPLING PROJECT DESCRIPTIONS

Facility: Vought Aircraft, NWIRP, Dallas
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 600
Required Time to Complete Job: 7 weeks
Consultant: EnSafe (Ted Blahnik, 214-642-1665)

Facility: Beale AFB, Sacramento
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 300
Required Time to Complete Job: 3 weeks
Consultant: Law Environmental (James Kozakowski, 916-649-2424)

Facility: Electronics Plant, Colorado Springs
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 75
Required Time to Complete Job: 4 days
Consultant: Harding Lawson (Dale Tischmak, 303-292-5365)

Facility: Schofield Army Barracks, Honolulu
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 400
Required Time to Complete Job: 25 days
Consultant: Harding Lawson (Kathrin Cain, 303-292-5365)

Facility: March AFB, Riverside
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 500
Required Time to Complete Job: 25 days
Consultant: Tetra Tech (Steve Williams, 714-660-5407)

Facility: 15 Service Station Sites in Rio Grande Valley
Goals: Delineate contamination of aromatic hydrocarbons
Number of Sampling Points: 330
Required Time to Complete Job: 20 days
Consultant: Malcolm Pirnie (TWC state lead) (Dave Morley, 713-840-1511)

Facility: Tank Farm
Goals: Delineate contamination of aromatic hydrocarbons
Number of Sampling Points: 250
Required Time to Complete Job: 11 days
Consultant: Coastal Remediation (John Thomas, 713-297-1708)

Facility: Chemical Plant
Goals: Delineate contamination of aromatic hydrocarbons
Number of Sampling Points: 60
Required Time to Complete Job: 3 days
Consultant: DuPont Environ. Rem. Services (John Leetham, 713-586-5600)

11
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Facility: Camp Pendleton Marine Corps Base
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 1500
Required Time to Complete Job: 43 days
Consultant: IT Corp. (Mary Parker, 714-660-5407)

Facility: Camp Naval Base, Guam
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 60
Required Time to Complete Job: 4 days
Consultant: Ogden Env. (David Bjostad, 619-458-9044))

Facifity: Chemical Plant
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 110
Required Time to Complete Job: 7 days
Consultant: Monsanto Chemical (Larry Adams)

Facility: Commercial Properties
Goals: Delineate contamination of aromatic and halogenated hydrocarbons
Number of Sampling Points: 225
Required Time to Complete Job: 15 days
Consultant: Dames & Moore (Nancy Darigo, 213-683-1560)

12
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VII LIST OF TRANSGLOBAL OFFICES I AFFILIATES

TRANSGLOBAL SOUTH
408 University Place
Corpus Christi, TX 78412
512-991-7975
512-991-1078 Fax
Directors: Mr. Rolf Woods, CPG
Units: 1 STRATAPROBE
Personnel: 1

TEG Labs/GeoSampling
432 Cedros Avenue
Solana Beach, CA 92075
619-793-0401
619-793-0404 Fax
Director Dr. Blayne Hartman
Labs: 5 mobile
Units: 1 STRATAPROBE
Personnel: 15

TEG - TEXAS
10805 Metric Blvd.
Austin, Texas 78758
512-835-9299
512-835-4726 Fax

Dr. Derhsing Luu
1 Fixed Base, 2 Mobile

Directors:
Labs:
Personnel:

TEG - Northern California
P.O. Box 162580
Sacramento, CA 95816
916-736-3233
916-452-5806 Fax
DirectoT Mr. Mark Jerpak, M.S.
Labs: 2 mobile
Personnel:

TEG - Georgia
5064 Laurel Bridge Drive
Smyrna,GA 30082
404-433-8195
Director Mr.Mark Hankinson
Labs: 1 mobile
Personnel 3

TEG - Pacific Northwest
7110 38th Drive, S.E.
Lacey,WA 98503
206-459-4670
206-459-3432 Fax
Director.
Labs:
Personnel: 3

TEG - Hawaii
770 Mokapu Road
Kailua, HI 96734
808-254-0046
808-254-0243
Director:
Labs:
Personnel:

4

4

Mr. Michael Korosek.
3 mobile

Fax
Mr. Tim Fitzpatrick
2 mobile
3
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.1. ,
3.0 STATEMENT OF POLICY

This document has been prepared for the purpose of providing detailed information to regulatory
agencies and clients regarding the quality assurance (QA) and quality control (QC) program
which is utilized at Transglobal Environmental Geochemistry, Inc. (TEG). The format of this
Comprehensive Quality Assurance Plan is generally based on United States Environmental
Protection Agency (EPA) guidelines for preparation of Quality Assurance Program and Project
Plans (QAMS-004/80 and QAMS-OO5/80) and the Quality Control portions of EPA Document
SW 846, "Test Methods for Evaluating Solid Waste." Changes to those formats have been
incorporated to expand this document into a non-project specific outline of TEG operating
procedures.

The purpose of TEG's quality assurance program is to establish methods by which problems in
the data acquisition process may be detected and corrected within a framework of statistical
control. This approach is designed to result in reduction of measurement errors to within
accepted standards with results being of acceptable and verifiable quality. The TEG quality
assurance program is concerned with, but is not limited to, the following subjects:

• development and use of techniques commonly accepted as good laboratory practice;
• standard operating proceduA used with consistency;
• adherence to protocol for specific analyses;
• continuity and consistency of personnel involved with all phases of the analytical

program;• consistent use and maintenance of equipment;
• application of proper calibration protocol and use of standards; and
• integration of senior technical and management personnel in supervision, evaluation, and

implementation of the QA program.

By using the techniques outlined in this plan, the quality of the analytical process and resulting
data is continually evaluated. In maintaining sound QA management practices, TEG is able to
maintain its commitment to generating data of verifiable quality.
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4.0 ORGANIZATION AND RESPONSIBILITY

4.1 PURPOSE
Transglobal Environmental Geochemistry, Inc. (TEG) is seeking full and unconditional DER
approval of laboratory services for on-site testing of soils, water, sediments, wastes, air, soil
vapor, and air emissions for the EPA and DER methods described in Section 5.0 of this
document.

4.2 CORPORATE PROFILE
Transglobal Environmental Geochemistry is a fully-owned subsidiary of Transglobal Exploration
& Geoscience, Inc., a California Corporation based in Solana Beach, California. TEG has
formed joint partnerships in five (5) additional locations outside of southern California as shown
in Figure 4-1.

Figure 4-1. CORPORATE ORGANIZATION CHART

TRANSGLOBAL EXPLORATION & GEOSCIENCE, INC.
432 N. Cedros Avenue
Solana Beach, CA 92075

TEG - SOLANA BEACH
432 N. Cedros Avenue

Solana Beach, CA 92075
Blayne Hartman, Ph.D.

TEG - TEXAS
7013 Dallas Dr.

Austin, TX 78729
Derhsing Luu, Ph.D.

TEG - NORTHWEST
7110 38th Dr. S.E.
L.acey, WA 98503

Michael Korosec, M.S.

TEG - SACRAMENTO
3227 Second Ave.
P.O. Box 162580

Sacramento, CA 95816
Mark Jerpbak, M.S.
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4.3 KEY PERSONNEL
At each location, all aspects are under the supervision of a CADOHS-certified director. This
director is responsible for all aspects of laboratory operations, analytical methods, technical
development, and supervision of analysis. The Director for each location is provided (Figure
4.1) and a brief description of these key personnel is provided in the following paragraphs.

SOUTHERN CALIFORNIA

Dr. Blayne Hartman, Ph.D.
Dr. Hartman's daily responsibilities with respect to TEG include direction of laboratory
operations, supervision of laboratory personnel, analysis, report preparation, technical review
and method development, and direction of corporate development. Additional discussion of
responsibility is presented in Section 4.4.

Dr. Hartman's academic research included a variety of chemical oceanography projects
including: petroleum tracing using stable and radiogenic compounds as tracers; process controls
across the air-water interface; and gas chromatography of dissolved gases in water and
sediments.

Prior to founding Transglobal Exploration, Dr. I-lartman was chief marine geochemist with
InterOcean Systems where his responsibilities included direction of marine sediment and
bottom-water geochemical exploration programs. As a research geochemist with Unocal
Research, Dr. Hartman was responsible for development of geochemical prospecting techniques
in onshore and offshore applications. These research operations included extensive method
development and use of a variety of gas chromatography. Other research included use of stable
metal isotopes as correlation parameters for organic materials. As founder and president of
Transglobal Exploration & Geoscience in 1988, Dr. Hartman has been personally responsible
for directing geochemical technical development, equipment design and maintenance,
applications development, and implementation of exploration programs, analyses, and reporting.

TEG - TEXAS

Dr. Derhsing Luu, Ph.D.
Dr. Luu's daily responsibilities with respect to TEG/Texas include direction of laboratory
operations, supervision of laboratory personnel, analysis, report preparation, technical review
and method development.

Dr. Luu's academic research included a variety of novel automated analytical instruments
development including: methanol analyzer and hydrocarbon analyzer.
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Prior to founding TEG/Texas, Dr. Luu was R&D senior scientist with Global Geochemistry
Corp. where his responsibility included development of methanol analyzer for CARB (California
Air Resource Board) and hydrocarbon analyzer for Schlumberger. As a senior chemist for Air
Toxic L.ab with ENSR, Dr. Luu was responsible for daily laboratory operations and method
development for air toxic laboratory. As an environmental laboratory manager and corporate
QA officer with TRI (Texas Research Institute), Dr. Luu was responsible for supervising,
performing GC/MS analysis, training, method developing for indoor air monitoring, and
devising corporate QA/QC policy.

lEG - NORTHWEST

Michael Korosec, M.S.
Mr. Korosec's daily responsibilities with respect to TEG Northwest include direction of all
laboratory operations, supervision of laboratory personnel, analysis, report preparation, technical
review, marketing, and contract negotiations.

While with TEG, Korosec has developed unique preparation methods and analytical techniques
for on-site analysis of PAH's, PCB's and chlorinated pesticides in soils, and PAH's and BTEX
in tars.

Korosec's academic research included studies of the chemical and physical controls on the
transport of dissolved nutrients across the sediment-water interface, using UV spectrophotometry
and gas chromatography.

Prior to founding TEG/Northwest, Korosec was in charge of the state of Washington, Division
of Geology and Earth Resources' Geothermal Exploration Program. The work included the
development of a water analysis laboratory for the determination of dissolved cat ions, an ions
and trace metals in thermal and mineral waters. Instrumentation included AA
spectrophotometer, UV spectrophotometer, mercury analyzer and specific ion meters.
Additional work included drilling programs for temperature gradient and heat-flow studies,
whole rock geochemistry, age dating, and geologic mapping. As program manager, Korosec
was responsible for all contracting, subcontracting and reporting to the U.S. Department of
Energy.

TEG - SACRAMENTO

Mark Jerpbak, M.S., R.G.
Mr. Jerpbak's daily responsibilities with respect to TEG/Sacramento includes direction of all
laboratory operations, supervision of laboratory personnel, analysis, report preparation, technical
review, marketing, and contract negotiations.

Since 1981, Mr. Jerpbak has worked with several companies and agencies in geology and
geochemistry in the United States and overseas, including: Ascension Island, Papau New
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Guinea and Japan. His work has included gas chromatography in the petroleum industry, gas
and vapor analyses and wet chemical titration in the geothermal industry, injection tests in active
geothermal areas, and gas chromatography by EPA methods in the environmental industry. He
has worked extensively in the field and in the mobile lab environment.

Mr. Jerpbak holds a M.S. degree from the University of Iowa in geology and geophysics. He
is a California State Registered Geologist and also consults for the Yolo County Department of
Public Health, and Environmental Health Services in California.

4.4 RESPONSIBILITIES
The mobile laboratories based in each location are personally supervised by one of the laboratory
directors with the assistance of trained and experienced technicians. It is the responsibility of
each director to maintain the QAIQC protocol or SOP set forth in this document. In order to
review adherence to these procedures, periodic meetings are established to review project data
and related QA concerns. Additional discussion of responsibilities regarding each position is
presented in following paragraphs. A sample and data flow chart is provided below.

Figure 4-2. SAMPLE OF DATA FLOW CHART

Sample Collection
(Client)

Sample Log-in
(Lab Chemist)

Sample
and

(Lab

Tracking
Storage
Chemist)

Analysis
(Lab Chemist)

Preliminary
Report

(Lab Chemist)

QA Review
(QA Manager)

Final Report
(Laboratory Director)

The responsibility for maintaining the QA/QC program is divided into separate designated tasks,
each with differing requirements as follows:
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Lab Chemist. The lab chemist, or chemical analyst/technician, is responsible for implementing
QA/QC procedures and record keeping in the preparation and analysis of samples, and for
providing the initial review and interpretation of data within the framework of the QA/QC plan.
In field situations, the lab chemist is also responsible for monitoring sampling activities, sample
receipt, and sample control. Sample control duties include:

• sample receipt, unpacking, inspection, and verification;• Chain-of-Custody Report completion;• log-in of samples on proper tracking forms;• placing samples in proper storage;• notification of analysts and managers; and
• disposal or return of samples to client.

Analytical duties of the Lab Chemist include:

• daily maintenance, start-up and calibration of analytical equipment;• daily monitoring of quality control protocol, such as refrigerator temperature
calibration;

• preparation of standards for linearity checks;
• documentation of analyses, problems, QA, and maintenance of project files: and
• preparation of preliminary analytical report.

OA Manager. The QA Manager, is responsible for: establishing QA/QC procedures and
specifications for each project: reviewing data and protocol; initiating and supervising audits;
recommending appropriate corrective actions, and reporting to the directors. Specifically, the
QA Manager is responsible for:

• data assembly, general review of project;
• verification of data completeness;
• verification of QA/QC compliance;
• verification of client requirements;
• review of preliminary report;
• preparation of QA report to include: technical difficulties, QA/QC results and

conclusions; and
• implementation of the TEG QA program and technical training of personnel.

Health and Safety Officer. The Health and Safety (H&S) Officer at TEG is responsible for
administrating the following duties:

• coordination of training programs in first aid, CPR, hazardous materials handling,
emergency contingency planning, and right-to-know compliance;

• review and implementation of in-house and site-specific H&S Plans;
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• maintenance of Material Safety Data Sheets (MSDS) files;
• Resource Conservation Recovery Act small quantity generator record keeping;

and
• H&S equipment ordering, maintenance, and record keeping.

Laboratory Director. It is the responsibility of the director to implement and maintain the
overall quality assurance program at TEG. The director must meet regularly with the QA
Manager to discuss general adherence to the program as well as specific QA problems or
projects which require additional review and corrective action. Additional responsibilities of the
Director include:

• preparation or review of SOPs and QA/QC protocol;
• implementation, updating and distribution of SOPs;
• training of key personnel;• document control, security and confidentiality;• technical application and development;• resolution of QA and technical problems; and
• overall business management.
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T'iJ5.0 QUALITY ASSURANCE OBJECTIVES

This section summarizes the quality assurance objectives for precision, accuracy, and method
detection limit. These criteria are listed in Table 5-1 for each analytical parameter. The listed
criteria are objectives for analysis of typical samples under nominal conditions and may not
apply to samples in complex interfering matrices or to measurement of concentrations less than
the listed detection limit for the method.

Precision, the measurement of mutual agreement among individual measurements of the same
property under similar conditions, is expressed in terms of the percent maximum allowable
relative difference, as standard deviation, within a set of replicate results and is assessed from
duplicate and replicate analyses of the same sample. Accuracy goals are expressed as a range
of acceptable recovery from the true value as assessed from standard deviation of reference
samples and percent recoveries from matrix spikes and spike duplicates. Additional information
regarding calculations for QA objectives may be found in Section 11.
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TABLE 5-I
QUALITY ASSURANCE OBJECTIVES 1V$c.4

PRECISION 'ACCURACY
COMPONENT MATRrX METHOD %RPD (Max.) %Recoverv

PURGEABLE Groundwater EPA 5030/602
AROMATICS Surface Water

Effluents
Bensene 15 75.1 10 0.30
Toluene 15 75-110 0.30
Chlorobenzene 15 75-110 0.30

Etbylbenzen. 15 75-1 10 0.30
13.Dichlorobenzene 15 75-1 10 0.30
1,2 and 1,4-Dichlorobenzene 15 75-1 10 0.30

m&p-Xylene 15 75-110 0.30

o-Xylene 15 75-1 10 0.30

PURGEABLE Soils EPA 3550/5030/8020
AROMATICS Sediments m21k2

Solid Waste
Benzene 15 75-1 10 0.005
Tolueoe 15 75-1 10 0.005
Chlorobeazene 15 75.110 0.005

Ethylbenzene 15 75-110 0.005

1,3-Dichlorobenzene 15 75-1 10 0.005
1,2 and 1,4-Dichlorobenzene 15 75-1 10 0.005

m&p-Xylene 15 75-110 0.005

o-Xyleoe 15 75-110 0.005

TOTAL mzfL
RECOVERABLE Water EPA 3510/418.1 5.0
PETROLEUM
HYDROCARBONS

TOTAL ____
RECOVERABLE Soils EPA 3550/418.1 0.5

PETROLEUM
HYDROCARBONS

TOTAL Groundwater EPA 35 10/5030/8015
PETROLEUM Surface Water modified
IJYDROCARBON** Effluents - 15 65-110 0.5

TOTAL
PETROLEUM Soils EPA 3550/8015 milkz
HYDROCARBON Sediments modified 15 65-1 10 5.0

Solid Waste

Modifications an discuucd in Socuon 5.3.
Listed MDLa ste (run published EPA methodi or based on historical TEG data.

CA.DOHS inodilicd EPA 5015 (or MIs
1. ReIn to Section 11.2 (or definition o( Precision.
2. Rilcr to Scction 11.2 br definition o( Accuracy, lijIrd values (rcm i-bcuac data. Values also apply to surrogates.
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TABLE S-I (continued)
QUALITY ASSURANCE OBJECTIVES

e

*PRECISION 3ACCURACY
COMPONENT MATRIX METHOD %RPD (Max) %Recovery M.Qk

PURGEABLE Groundwater EPA 5030/601
HALOCARBONS Surface water

Effluents
Bromoform 15 13-159 0.3
Bromomethane 15 D-144 0.3
Carbon Tetrachloride 15 43-143 0.3
Chlorobenzene 15 38-150 0.3
Chloroethane 15 46-137 0.3
Chloroform 15 49-133 0.3
Chloromethane 15 D-193 0.3
Dibromochloromethane 15 24-191 0.3
1,3-Dichlorobenzene 15 7-187 0.3
2-and 1,4-Dichlorobenzene 15 42-1430.3
1,1-Dichloroethane 15 47-132 0.3
1,2-Dichloroethane 15 51-147 0.3
1,1 "icb1oroethcne 15 28-167 0.3
trai... i,2-Dichloroethene 15 38-155 0.3
1,2-Dichloropropane 15 44-156 0.3
cis- I ,3-Dichloropropene 15 22-178 0.3
trans.. 1 ,3-Dich loropropene 15 22-178 0.3
Ethylene Dibromide 15 50-150 0.3
Methylene Chloride 15 25-162 0.3
1,1,2.2-Tetrachloroechane 15 8-184 0.3
Teu'achloroethane 15 26-162 0.3
1,1,1-Trichloroethane 15 41-138 0.3
1,1,2-Trichloroethane 15 39-136 0.3
Trichloroethane 15 35-146 0.3
Trichlorofluoromethane 15 21-156 0.3
Vinyl Chloride 15 28-163 0.3

Rccesy units takon front SW $46.

Lisied MDLJ arc front publinited EPA methods or based on historical TEO data.
I. Refer to Section I 1.2 (or definition of Prccis.on.
2. Refer to Section 11.2 (or definition of Accuracy, haled valuea from in hou,e data. Values also apply to ,urw,tcs.
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TABLE S-I (continued)
QUALITY ASSURANCE OBJECTIVES I ? 3t

1PRECISION 2ACCLJRACY
COMPOIIENT MATRIX METHOD %RPD (Max) %Recovery

PURGEABLE Soils and EPA 3550/5030/8010
HALOCARBONS Sediments ____

Bromoform 15 60-125 0.005
Bromomethane 15 60-125 0.005
Carbon Tetrachlonde 15 65-120 0.005
Chlorobenzene 15 65.120 0.005
Chloroethan. 15 65-120 0.005
Chloroform 15 65- 120 0.005
Chloromethane 15 65-120 0.005
Dibromochloromethane 15 65-120 0.005
I ,3-Dichlorobenzene 15 65-120 0.005
1,2 and 1,4-Dichlorobenzene iS 65-1200.005
1,1-Dichloroethane 15 65-120 0.005
1 ,2-Dichloroethane 15 65-120 0.005
1,1-Dichloroethene 15 65-120 0.005
trans-1,2-Dichloroethene 15 60-125 0.005
1 ,2-Dichloropropanc 15 60.125 0.005
cis-1,3-Dichloropropene 15 60-125 0.005

trans-1,3.Dichloropropene 15 60-125 0.005
Ethylene Dibromide 0.005
Methylene Chloride 15 60-125 0.005
1,12,2-Tetrachloroethane 15 60-125 0.005
Tetrachloroethane 15 60-125 0.005
1,1,1.Trichtoroethane 15 60-125 0.005
1,1,2-Tnchloroethane 15 60-125 0.005
Trichloroethane 15 60-125 0.005
Trichlorofluoromethane 15 60-125 0.005
Vinyl Chloride 15 50-125 0.005

Listed MDLi arc Iroin ptablithcd EPA methods or bascd on hissoricsl TEC data.
I. Refer to Stion 11.2 (o defimuon o( PreCisiOn.
2. Refer to Sccuoi 11.2 for dcIinition of Accuracy. hazed vahaza from data. V&luea also apply tosurroalc3.
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TABLE 5-1 (continued)
QUALITY ASSURANCE OBJECTIVES

'PRECISION 1ACCIJRACY
COMPONENT MATRIX METHOD %RPD (Max) %Recpvery

POLYNULEAR Groundwater EPA 35 10/610
AROMATIC Surface water
HYDROCARBONS Effluents

Acenapthene 20 65-125 10
Acenapthylene 20 65.125 10
Anthracene 20 65-125 10

Benzo(a)anthracene 20 65-125 20
Beazo(a)pyrene 20 65-125 20
Benzo(b)fluoranthene 20 65-125 20
Benzo(ghi)perylene 20 65-125 20
Benzo(k)fluoranthene 20 65-125 20
Chrysene 20 65-125 20
Dibenzo(a,h)anthracene 20 65-125 30
Fluoranthene 20 65-125 10
Fluorene 20 65-125 10
Indeno(1,2,3-cd)pyrene 20 65-125 30
Napthalene 20 65-125 10
Phenanthrene 20 65-125 10
Pyrene 20 65-125 10

POLYNUCLEAR Soils and EPA 3550/8100
AROMATIC Sediments ___
HYDROCARBONS

Acenapthene 20 65-125 0.1
Acenapthylene 20 65-125 0.1
Anthracenc 20 65-125 0.1
Benzo(a)anthracene 20 65-125 0.1
Benzo(a)pyrene 20 65-125 0.1
Benzo(b)fluoranthene 20 65-125 0.1
Benzo(ghi)perylene 20 65.125 0.1
Benzo(k)fluoranthene 20 65-125 0.1
Chrysene 20 65-125 0.1
Dibenzo(a,h)anthracene 20 65-125 0.5
Fluoranthene 20 65-125 0.2
Fluorene 20 65-125 0.2
Indeno(1,2,3-cd)pyrene 20 65-125 0.5
Napthalene 20 65-125 0.2
Phenanthrene 20 65-125 0.2
Pyrene 20 65.125 0.2

Lijied MDLa arc Iront pvbhaicd EPA incthodi or bajed t historical TEC data.
I. Refer to Section 11.2 bc dctuuuon ad' Precision.
2. Refer to Section 11.2 for definition o( Accuracy, listed valuct frcsn io-tsouac data. VaMics also apply to surrogates.
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TABLE S-I (continued)
QUALITY ASSURANCE OBJECTIVES

'PRECISION 3ACCURACY
COMPONENT MATRIX METhOD %RPD (Max) %Recoverv

PHENOLS Groundwater EPA 3510/604
Surface water

Effluents

2,3,4-Trichiorophenol 20 65.125 .01

2,4,6-Trichlorophenol 20 65-125 .01

2,4-Dichlorophenol 20 65-125 .01

2,4-Dirnethylphenol 20 65-125 .01

2,4-Dinitrophenol 20 65-125 .03

2,6-Dichiorophenol 20 65.125 .03
2 - Methylphenol 20 65-12.5 .01

2-Chlorophenol 20 65-125 .01
2 - Methyl 4,6 - Dinitrophenol 20 65-125 .03
2- Nitrophenol 20 65-125 .01
4 - Methylphenol 20 65-125 .03
4 - Chloro 3 - Methylphenol 20 65-125 .01
4 - Nitrophenol 20 65-125 .03

Pentachlorophenol 20 65-125 .01
Phenol 20 65.125 .01

PHEIIOLS Soils and EPA 3550/8040
Sediments m/kz

2,3,4.Tnchlorophenol 20 65-125 .2
2,4,6-Trichlorophenol 20 65-125 .2
24-Dichlorophenol 20 65-125 .2
2,4.Dimethylphenol 20 65-125 .2
2,4-Dinitrophenol 20 65-125 .5

2,6-Dichlorophenol 20 65.125 .5
2 - Metbylphenol 20 65-125 .2
2 - Chlorophenol 20 65-125 .2
2 - Methyl 4,6 - Dinit.rophenol 20 65.125 .5
2 - Nitrophenol 20 65-125 .2
4 - Methylphenol 20 65-125 .5
4 - Chloro 3 - Methylphenol 20 65-125 .2
4 - Nitrophenol 20 65-125 .5
Pentachlorophenol 20 65-125 1.0
Phenol 20 65-125 .2

Listed MDLs are from published EPA methods or based historical T&J date.
I. Refer to Secuest 11.2 for defatUat of Precac.
2. Refer to Secti I 1.2 for definjuon of Accuracy, listed values from i-house data. Values also apply to surrogates.
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TABLE 5-1 (coutlnued) I SøYti
1PRECISION 2ACCURACY

COMPONENT MATRIX METHOD RPD (Max) %Recover
Oroundwater EPA 3510/608

PCB'S Surface water
Emu.nts

PCB 1016 20 65.125 20
PCB 1221 20 65-125 50
PCB 1232 20 65-125 20
PCB 1242 20 65-125 15
PCB 1241 20 65-125 15
PCB 1254 20 65.125 10
PCB 1260 20 65-125 10
44 .DDD 20 65-125 0.05
4,4 -DDE 20 65-125 0.05
4,4 -DDT 20 65-125 0.05
AIdrin 20 65-125 0.05
alpha -BHC 20 65-125 0.05
beta -BHC 20 65-125 0.05
gamma -BHC 20 65-125 0.05
delia -BHC 20 65-125 0.05
Di.ldrin 20 65-125 0.05
Endosulfan I 20 65-125 0.05
Eodo.ulfaa II 20 65.125 0.05
Endosulfan sulfate 20 65-r 0.05
Eadrin 20 65-12.) 0.05
Endrin aldehyde 20 65.125 0.05
Heptachlor 20 65-125 0.05
Heptachior epoxide 20 65-125 0.05

PCB'S Soils and EPA 3550/8080 mfk&
Sediments

PCS 1016 20 65-125 300
PCB 1221 20 65-125 800
PCB 1232 20 65-125 300
PCB 1242 20 65-125 200
PCB 1248 20 65-125 200
PCB 1254 20 65.125 100
PCB 1260 20 65.125 100
44 .DDD 20 65-125 0.5
4,4 -DDE 20 65-125 0.5
4,4 -DDT 20 65.125 0.5
Mdrin 20 65-125 0.5
alpha -BHC 20 65.125 0.5
beta -BHC 20 65-125 0.5
gamma -BHC 20 65-125 0.5
delta -BHC 20 65-125 0.5
Dicldrin 20 65-125 0.5
Endogulfan 1 20 65-125 0.5
Endosulfan II 20 65-125 0.5
Endosulfan sulfate 20 65.125 0.5
Endrin 20 65-125 0.5
Endrin ald.hyd. 20 65-125 0.5
Heptachlor 20 65-125 0.5
Heptachior opoxide 20 65-125 0.5
Li*cd MDLI ift r publithtd EPA mcUod O( ba,cd bao,ca1 TEO data.
1. Rcte so Sccti 11.2 o dcfvuuoo of Prcciu.
2. Rc(cr so Socti 11.2 (o dcfvsuiioo of Accuracy. li*ed vacs (rs -hoi.c daLi. Vics also ipply sosurropiga.
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6.0 SAMPLING PROCEDURES I
6.1 SAMPLE CONTAINERS, PRESERVATION, HOLDING
Sample collection activities will not be performed by TEG. TEG prepares sampling packages
consisting of appropriate containers with preservatives, coolers with ice, and chain-of-custody
records. Sampling guidance documents are posted and available for reference at the fixed-base
laboratory and mobile laboratories. Of key importance are procedures designed to reduce the
potential for cross contamination of samples and volatilization of purgeables. A list of sampling
containers and volumes, preservatives, and holding times is provided below in Table 6-1.

TABLE 6-1
CONTAINERS, PRESERVATION, AND HOLDING TIMES

PARAMETER MATRIX CONTAINER PRESERVATION HOLDING TIME

Organic SoilfWaste Glass Jar' 4°C 14 Days Until Extract.
Extractables Water lOOrnL 4°('

Glass Bottle 14 Days Until Extract.
(30 Days extract to Analysis)

Purgeables SoilfWaste Glass Jar' 4°C, 14 Days (ASAP)
(aromatics

and Water 2x4OinL VOA2 4°C, HCI' to pH<2 14 Days (ASAP)
halocarbons)

I ApproximaLcly 25OrnL capacity jar with Teflon.Iined cap or dnve-sampk core tube with Tcflon'-Iincd cap.
2 VolaWe Orgmc AnIysi Vials.
3 Reagent grade H is used for preicrvauen.

6.2 CLEANING
Most of TEG's glassware is of the disposable type and is not reused. For the small amount that
is reused, the following cleaning procedures are used:

• wash with Alconox detergent and hot water;
• rinse thoroughly with tap water;• rinse thoroughly with distilled water;
• rinse with reagent grade purge-and-trap methanol (retain rinsate);• airdry;• visually inspect; and• analyze methanol rinsate for potential remnant contamination, as appropriate.
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I '1;'r-
6.3 WASTE DISPOSAL
TEG is classified as a conditionally-exempt small quantity generator of hazardous wastes
according to 4OCFR Part 261. TEG generates less than 100 kg of hazardous waste per month.
This hazardous waste is composed mostly of analytical solvents which are stored in acceptable
containers and recycled by an approved facility.

Environmental samples analyzed by the laboratory are the property of the client, and in most
cases involving on-site analysis, the samples are retained at the site. Samples which are
analyzed at the laboratory are returned to the client with chain-of-custody report unless specific
arrangements are made for disposal. Samples retained by TEG are disposed of by a licensed
hazardous soil firm.
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7.0 SAMPLE CUSTODY PROCEDURES
4,..L.

7.1 SAMPLE CUSTODY OBJECTIVES
The purpose of this section is to provide an outline of sample custody protocol. This protocol
is established for the purpose of providing traceability of samples and containers from point of
origin to final disposition of the samples and to identify parties responsible for handling and
transport of samples.

7.2 FIELD CUSTODY
TEG does not engage in field sampling services. Sampling is the responsibility of the consultant
or client. The chain of custody protocol for the laboratory begins when sample containers are
released by the laboratory for the sampler's use. If the client provides their own containers,
TEG's chain-of-custody begins with sampling by the client. A TEG chain of custody record
(Figure 7-1) is prepared by the TEG field chemist and provided to the sampler with the
containers. A note regarding origin of sample containers is made under the "special instructions"
heading on the form. The TEG chain of custody record is a three-color triplicate form. The
bottom copy is retained by the sampler. The original (top) form and one copy are delivered to
the laborav ' with the samples. The completed original is then returned to the client with the
analytical report. A copy of the completed original is maintained in the project file by the
laboratory.

7.3 LABORATORY CUSTODY
Sample Receipt. Samples are received at TEG by the field chemist who is in charge of
documentation for the job. Sample receipt and verification protocol is as follows:

• note presence, absence, and condition of the shipping container tape and custody
seals;

• remove samples and documents from shipping vessel;
• organize samples by client ID numbers; and• make notes regarding: temperature; breakage or opening; headspace in VOAs;

septa orientation; labeling.

Sample Log-In. The following protocol is used for sample log-in:

• each batch of samples is assigned a project number;
-

• each sample is verified and matrix confirmed with the chain-of-custody record
(Chain of Custody Record, Figure 7-1.);

• completeness of chain-of-custody report is noted;
• each sample is assigned a unique laboratory identification number;
• notes regarding condition received, integrity, seals, preservation, and any

peculiarities are entered;
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• the Chain-of-Custody Report is signed, discrepancies noted, reasons for sample
rejection noted;

• the samples are then stored in a limited access area and stored on ice or
refrigerated, as appropriate; and

• samples are stored separately from standards, VOC samples are stored separately
from other samples and standards.

The chemist logging in the samples, is responsible for noting irregularities and rejection of
samples. Criteria for sample rejection include:

• elevated temperature, if cooling necessary;• breakage or leakage;
• evidence of seal tampering;
• missing or duplicate samples;
• incomplete chain of custody record;
• missing labels;
• lack of preservation;
• insufficient sample for specified analyses;• improper sample containers; and• headspace in VOAs for VOC analysis.

Sample Security. Samples are stored in a limited access area of the mobile laboratory.
Samples requiring cooling are stored in a refrigerator.

Sample Distribution and Tracking. Samples are signed out from storage by the field chemist
or analyst. An Extraction Log (Figure 7-2) and an Analysis Log (Figure 7-3) are maintained
by the analyst. On completion of analysis, or taking an aliquot from the sample, the remaining
sample, and any excess extract or digest, is returned to storage.

Each form used in tracking and handling the sample requires time, date and initials or signature
of persons performing the work. In the TEG mobile laboratory setting, the same field chemist
is generally in charge of all phases of sample tracking from receipt to analysis. Although most
samples are analyzed within a few hours of receipt, it is the responsibility of the field chemist
to meet holding time constraints in the extraction and analysis of samples. Laboratory analytical
reports include dates and time of sampling, extraction, and analyses subject to review by the QA
Manager to assure that timing criteria have been achieved.

Samples and extracts are retained for 15 days following reporting, at which point they are
returned to the client, via chain-of-custody record, or disposed of in an approved manner
consistent with the nature of the sample. Longer storage may occur by prior arrangement with
the client. Sample disposition is conducted in accordance with waste disposal guidelines
described in Section 6.3.
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Samples transferred to other laboratories are packaged at appropriate temperatures and shipped
with chain-of-custody record. The same information required in the above-listed protocol for
sample custody applies to samples and extracts shipped to other laboratories.

Document Control. TEG maintains a document control program to provide guidelines in
reducing the potential for document loss and mix-ups. The data generator (field chemist) is
responsible for initiating a file for each batch of samples on delivery to the laboratory. The
following procedures are implemented as part of the document control process:

• a job file is labeled with job number and client name;
• a Project I Report Checklist Form (Figure 7-4) is initialized in duplicate;
• on completion of each task, or at the end of each day, all paperwork and forms

generated for the project are transferred to the master file with the contents noted
on the inventory form;

• all magnetic computer media is to be backed up to a floppy disk which is stored
with the job file; and

• on completion of the project, the report preparer will close the file by verifying
all contents are present and sending the file on for signature.

7.4 ELECTRONIC DATA RECORDS
TEG uses microcomputers for data storage and reporting purposes. Initial chromatographic data
gathering is performed by integrators which print a chromatogram and report integration.
Parameters of integration are established for each analysis. It is the responsibility of the field
chemist to evaluate each chromatogram with regard to correct integration, peak identification,
and calibration. Verified numeric data from the chromatogram is then manually entered into a
spreadsheet on the microcomputer. A spreadsheet file is created from a generic starter file for
each project and analytical method. The spreadsheet data is saved on a floppy disk which is
stored in the job file.
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Figure 7-2. Extraction Log
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Figure 7-3. Analysis Logs
.JL

TRAX5GLOBAL

E,vrno.v.'1LvrAi.p
EPA METHOD 6011S010 AND 60VS020 ANALYSES LOG 6EOCHEMISTRY. f.C
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DATE ________ ANALYST: !NSTRM: ________________
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ANALTE: T1ME

I —

I_____ I

_______
Li DLCHLOROEmENE ______
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.2 irniDCHLOROEThENE I______
.1 DICHLOROETHANE _______ I______

HLOROFOLM
L,2c1DICHLOROETHENE I

—
II.1.ITRICHLOROETHANE I

ARBON TETRACHLORIDE ______ ______
— I
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TRA.$GL COAL

EPA METHOD 6C5 SSO AD PCB ANALYSES LOG
Ew,noNs,vr

&EOOIE4fISTRY, i.r.
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Figure 7-3 Analysis Logs Continued
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Figure 7-4. Project I Report Checklist Form
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8.0
ANALYTICAL PROCEDURES

8.1 METHOD REFERENCES
The analytical methods used at TEG are based on procedures in the following references:

• U.S. EPA Document SW-846, Test Methods for Evaluating Solid Waste, Third
Edition, November, 1986, and Draft Revision 1, December 1987;

• U.S. EPA Document 600/4-79-020, Methods for Chemical Analysis of Water
and Wastes, March 1983;

• U.S. Code of Federal Regulations 40, Protection of Environment, Part 136,
Guidelines Establishing Test Procedures for the Analysis of Pollutants, July 1,
1989;

• U.S. Code of Federal Regulations 40, Protection of Environment, Part 141,
National Primary Drinking Water Regulations, July 1, 1989; and• California State Water Resources Control Board, Division of Water
Quality, Leaking Underground Fuel Tank Field Manual, December 17, 1987.

This section of the document provides an outline of the analytical methods referenced in Table
5-1. Data packages generated by TEG for certification of EPA methods are available upon
request.

8.2 EPA METHODS 601 and 8010
Introduction. The purpose of this procedure is to describe the GC method for determination of
purgeable halogenated hydrocarbons in soils, solid wastes, and waters using the Hall Detector.
Details of the method are found in EPA Document SW-846. Presented below is an overview
of the method in terms of calibration, operating conditions, compound identification, and
calculations. This method can be modified to include analysis of EDB with an electron capture
detector in accordance with the requirements of certain states.

Calibration. Calibration may be accomplished by either internal or external standard techniques.
Standards are prepared at five concentrations spanning the linear range of the instrument. The
standards are then analyzed and the response factor evaluated for linearity. If linearity is not
achieved a second set of analyses is run. If linearity is still not achieved, a second set of
standards is prepared and the process repeated. Linearity is acceptable when response factor
values are within 15% standard deviation for internal standard calculations or if the mean
residual from the linear regression is within 15%.

Water Sample Preparation. For aqueous samples, a 5mL aliquot is generated and spiked with
internal standards and (or) surrogates in a gas tight syringe. Purge and Trap operation is
performed in general accordance with EPA method 5030. The sample is purged for eight
minutes at a flow rate of 3OmL per minute.
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Soils and Solid Wastes. A solvent extraction is first performed using methanol: The
methanolic extraction is achieved by placing ten grams of the soil sample into a 4OmL VOA
(volatile organic analysis) vial, adding lOuL of surrogate soil spike (l000ng/uL in methanol),
and lOmL of reagent purge-and-trap grade methanol. The VOA is then hand shaken for two
minutes and placed in a water-bath sonicator for ten minutes. Depending on anticipated
concentration, 10 to 5OuL of the extract is then added to 5mL of volatile free water in the purge
and trap or 3u1 of the extract is directly injected into the gas chromatograph.

Purge and Trap Conditions.
Instrument: Tekmar LSC 2000
Purge flow: 2OmL/min to 3OmL/min
Purge time: 8 minutes
Dry purge time: 8 minutes
Desorb time: 3 minutes
Desorb temperature: 275 degrees C
Bake time: 10 minutes
Bake temperature: 290 degrees C

Gas Ct1comatography.
Instrument: Gas Chromatograph
Column: 50 to 100 meter by 0.053mm, RT 502.2, rnegabore

capillary.
Carrier flow: Helium at l5mL/min.
Detector: Electrolytic Conductivity detector.
Detector temperature: 225 degrees C
Injector temperatures: 175 degrees C
Column oven: 45 degrees C for 2 minutes

45 to 200 degrees C at 5/minute

Standard Preparations. Primary 8010 standards at lOOmg/L (ppm)in methanol are purchased
from a certified supplier.
Secondary Standards (ing/uL): dilute primary standard by 100 times (lOOuL to lOmL).

Water Matrix Spikes. For lug/L (1 ppb) water concentration, add 5uL of ing/uL (ppm)
secondary 601 standard to 5mL of water (1,000 times dilution).

Soil Matrix Spikes. For 1mg/kg (1 ppm) soil concentration, add lOOuL of 100 ng/uL primary
standard to ten grams of soil.

Typically, the following 10 compounds are quantified on matrix spikes covering early, middle,
and late eluters: methylene chloride, 1 ,2-dichloroethane, 1, 1 -dichloroethane, chloroform,
1,1,1 -trichloroethane, carbon tetrachioride, tnchloroethylene, 1,1 ,2-trichloroethane,
tetrachioroethylene, and tetrachloroethane. Other compounds are used depending upon the target
compounds executed.
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Calculations of Sample Concentrations.
e

Water Samples

Concentration (ug/L) = [(Ax * A)/(As * Vs)] * D

Soil Samples

Concentration (ng/g) = [(Ax * A * Vt * D)I(As * Vi * W)]. Where:

Ax is the aiea counts for the sample - method blank
A is the amount of standard injected (ng)
As is area counts for the standard
Vi is the volume of extract injected (uL)
D is the dilution factor on the sample
Vt is the volume of total extract (uL)
Vs is the volume of water extracted (mL)
W is the weight of soil extracted (g)

For the standard procedures employed by TEG, these equations reduce to:

Water Samples: Conc (ug/L; ppb) = measured mass (ng)/5

Compound Identification. This method is used to identify and quantify the analytes listed in
Table 5-1.

8.3 EPA METHODS 602 and 8020
Introduction. The purpose of this procedure is to describe the GC method for determination of
volatile aromatic hydrocarbons in soils, solid wastes, and waters using a photoionization
detector. Details of the method are found in EPA Document SW-846. Presented below is an
overview of the method in terms of calibration, operating conditions, compound identification,
and calculations. This method can be modified to include Methyl tert-Butyl Ether (MTBE) in
accordance with the requirements of certain states.

Calibration. Calibration may be accomplished by either internal or external standard techniques.
Standards are prepared at five concentrations spanning the linear range of the instrument. The
standards are then analyzed and the response factor evaluated for linearity. If linearity is not
achieved a second set of analyses is run. If linearity is still not achieved, a second set of
standards is prepared and the process repeated. Linearity is acceptable when response factor
values are within 15% standard deviation for internal standard calculations or if the mean
residual from the linear regression is within 15%.
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Sample Preparation

Water Samples A 5mL aliquot of water is spiked with 5uL of 1 ng/uL surrogate standard
(chlorobenzene) and extracted by purge and trap.

Soil Samples 10 grams of soil are weighed to the nearest 0. 1 gram and placed into a clean VOA
vial with lOmL of purge and trap grade methanol or freon-I 13. The VOA vial is shaken for 2
minutes, placed into a water bath and sonicated for 10 minutes. After sonication, the slurry is
allowed to settle and 10 to SOuL of solvent are withdrawn, added to 5mL of water, and extracted
by purge and trap or 3u1 of the extract is directly injected into the gas chromatograph.

Purge and Trap Conditions.
Instrument: Tekmar LSC 2000
Purge flow: 2OmL/min to 3OmL/min
Purge time: 8 minutes
Dry purge time: 8 minutes
Desorb time: 3 minutes
Desorb temperature: 275 degrees C
Bake time: 10 minutes
Bake temperature: 290 degrees C

Gas Chromatography.
Instrument: Gas Chromatograph
Column: 30 meter by 0.053mm , DB-1 or DB-5, megabore

capillary.
Carrier flow: Helium at l5mL/min.
Detector: Photoionizati on detector.
Detector temperature: 225 degrees C
Injector temperatures: 175 degrees C
Column oven: 45 degrees C for 4 minutes

45 to 175 degrees C at 10/minute

Standard Preparations. Primary 8020 standards at lOOmg/L (ppm)in methanol are purchased
from a certified supplier.
Secondary Standards (Ing/uL): dilute primary standard by 100 times (lOOuL to IOmL).

Water Matrix Spikes. For lug/L (1 ppb) water concentration, add 5uL of ing/uL (ppm)
secondary 602 standard to 5mL of water (1,000 times dilution).

Soil Matrix Spikes. For 1mg/kg (I ppm) soil concentration, add lOOuL of 100 ng/uL primary
standard to ten grams of soil.

Matrix spikes consist of the following compounds: benzene, toluene, chlorobenzene,
ethylbenzene, m-xylene, o-xylene, and p-xylene.
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Calculations of Sample Concentrations.
Water Samples

Concentration (ug/L) = [(Ax A)/(As * Vs)] * D

Soil Samples

Concentration (ng/g) = [(Ax * A * Vt * D)/(As * Vi * W)]. Where:

Ax is the area counts for the sample - method blank
A is the amount of standard injected (ng)
As is area counts for the standard
Vi is the volume of extract injected (uL)
D is the dilution factor on the sample
Vt is the volume of total extract (uL)
Vs is the volume of water extracted (mL)
W is the weight of soil extracted (g)

For the standard procedures employed by TEG, these equations reduce to:

Water Samples: Conc (ug/L; ppb) = measured mass (ng)/5

Soil Samples: Conc (mg/kg; ppm) = measured mass (ng)/Vi

Compound Identification. This method is used to identify and quantify the analytes listed in
Table 5-1.

8.4 EPA METHOD 8015 TPH
Introduction. The purpose of this procedure is to describe the GC method for determination of
Total Petroleum Hydrocarbons (TPH) in soils, solid wastes, and waters using a flame ionization
detector. Details of the method are found in EPA Document SW-846 and the California LUFT
Manual. The method is applicable to determination of gasoline, diesel, and other volatile and
semi-volatile fuels in water, soils, and wastes. This method is approved by California
Department of Health Services as a quantitative method for the determination of total fuels
content. -

Calibration. Calibration is accomplished by using external standard techniques. Standards are
prepared at three concentrations spanning the linear range of the instrument. Standards
composed of the anticipated fuel product to be analyzed are used for the calibration. The
standards are then analyzed and the response factor evaluated for linearity. If linearity is not
achieved a second set of analyses is run. If linearity is still not achieved, a second set of
standards is prepared and the process repeated. Linearity is acceptable when response factor
values are within 15% standard deviation for internal standard calculations or if the mean
residual from the linear regression is within 15%.
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Sample Preparation and Extraction 13G
Water Samples. A 33mL aliquot of water is extracted with lmL of solvent by shaking
vigorously for 5 minutes in a clean 4OmL VOA vial. The mixture is allowed to settle and 3uL
of solvent are withdrawn and injected into the gas chromatograph.

Soil Samples. 10 grams of soil are weighed to the nearest 0.1 gram and placed into a clean
VOA vial with lOmL of solvent and NaSO4. The VOA vial is shaken for 2 minutes, and
sonicated for 10 minutes. After sonification, the slurry is allowed to settle and 3uL of solvent
are withdrawn and injected into the gas chromatograph.

Gas Chromatography.
Instrument: Gas Chromatograph with FID
Column: 30 meter by 0.053, DB-1, megabore capillary.
Carrier flow: Helium at lSmLImin.
Injector temperature: 175 degrees C
Detector temperatures: 225 degrees C
Column oven: 45 degrees C for 4 minutes,

45 to 205 degrees C at 10/mm,
Hold at 205 degrees C for 10 minutes.

Standard Preparation.
Substock Calibration Standards (in trichiorotrifluoroethane)

Low calibration standard (20 ng/uL): add 0.25uL gasoline to IOmL solvent.
Mid calibration standard (200 ng/uL): add 2.5uL gasoline to lOmI solvent.
High calibration standard (2000 ng/uL): add 25uL gasoline to lOmL solvent.

Low calibration standard (50 ng/uL): add 0.55uL diesel to lOmL solvent.
Mid calibration standard (500 ng/uL): add 5.5uL diesel to lOmi solvent.
High calibration standard (5000 ng/uL): add 55uL diesel to lOmL solvent.

Soil Matrix Spikes
Gasoline: add 2.5uL pure gasoline to 10 grams soil = 200mg/kg (ppm)
Diesel: add 5.SuL pure diesel to 10 grams soil = 500mg/kg (ppm)

Water Matrix Spikes. For 2mg/L (1 ppm) water concentration, dilute substock standards by 100
times.

Calibrations of Sample Concentrations

Water Samples
Conc (ug/L) = (Ax * A * Vt * D)/(As * Vi * Vs)
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Soil Samples
Conc (ng/g) = (Ax * A * Vt * D)/(As * Vi * W) I /1-L&J

Where:
Ax is the area counts for the sample - method blank
A is the amount of standard injected (ng)
As is area counts for the standard
Vi is the volume of extract injected (uL)
D is the dilution factor on the sample
Vt is the volume of total extract (uL)
Vs is the volume of water extracted (mL)
W is the weight of soil extracted (g)

8.5 EPA METHOD 418.1
Introduction. The purpose of this procedure is to describe the method for determination of Total
Recoverable Petroleum Hydrocarbons (TRPH) in soils, solid wastes, and waters using an
infrared spectrometer. Details of the method are found in EPA Document SW-846. The method
is applicable to determination of petroleum hydrocarbons 'i water, soils, and wastes. This
method is approved by EPA as a quantitative method for the termination of total fuels content.

Calibration. Calibration for the method is accomplished by using external standard techniques.
Standards are prepared at three concentrations spanning the linear range of the instrument.
Standards composed of the anticipated fuel product to be analyzed are used for the calibration.
The standards are then analyzed and the response factor evaluated for linearity. If linearity is
not achieved a second set of analyses is run. If linearity is still not achieved, a second set of
standards is prepared and the process repeated. Linearity is acceptable when response factor
values are within 15% standard deviation for internal standard calculations or if the mean
residual from the linear regression is within 15%.

Sample Preparation and Extraction

Water Samples. A 33mL aliquot of water is extracted with 3mL of solvent by shaking
vigorously for 5 minutes in a clean 4OmL VOA vial. The mixture is allowed to settle and 2ml
of solvent are withdrawn and analyzed on the Infrared Spectrometer.

Soil Samples. 10 grams of soil are weighed to the nearest 0.1 gram and placed into a clean
VOA vial with lOmL of solvent and NaSO4. The VOA vial is shaken for 2 minutes, and
sonicated for 10 minutes. After soniflcation, the slurry is allowed to settle and 2m1 of solvent
are withdrawn and analyzed on the Infrared Spectrometer.
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Equipment.

Instrument: Buck Scientific HC-404

Standard Preparation
Substock Calibration Standards (in trichiorotrifluoroethane)

Low calibration standard (5Ong/uL): add .55uL diesel or oil to lOmL solvent.
Mid calibration standard (500rig/uL): add 5.5uL diesel or oil to lOmi solvent.
High calibration standard (5000ng/uL): add 55uL diesel or oil to lOmL solvent.

Soil Matrix Spikes Add 5.5uL pure diesel or oil to 10 grams soil = 500mg/kg (ppm)

Water Matrix Spikes For Smg/L (5 ppm) water concentration, dilute 500 ppm substock
standards by 100 times.

Calculations of Sample Concentrations

Water Samples
Conc (ug/L) = (Ax * A * Vt * D)/(As * Vi * Vs)

Soil Samples
Conc (ng/g) = (Ax * A * Vt * D)/(As * Vi * W)

Where:
Ax is the area counts for the sample - method blank
A is the amount of standard injected (ng)
As is area counts for the standard
Vi is the volume of extract injected (uL)
D is the dilution factor on the sample
Vt is the volume of total extract (uL)
Vs is the volume of water extracted (mL)
W is the weight of soil extracted (g)

8.6 EPA METHOD 610/8100
Introduction. This method can be used in determining the concentration of PAWs present in
soil and water samples. This procedure involves extracting the PAH's from a 10 gram sample
of soil or a 30 gram sample of water using freon. The extract is then analyzed by gas
chromatography using an flame ionization detector. The detection limits for each PAH using
this procedure are listed in Table 5-1.
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Calibration. Calibration may be accomplished by either internal or external standard techniques.
Standards are prepared at three or five concentrations spanning the linear range of the
instrument. The standards are then analyzed and the response factor evaluated for linearity. If
linearity is not achieved a second set of analyses is run. If linearity is still not achieved, a
second set of standards is prepared and the process repeated. Linearity is acceptable when
response factor values are within 15 % standard deviation for internal standard calculations or
if the mean residual from the linear regression is within 15%.

Apparatus and Reagents

• Freon - gas chromatographic grade• Sodium sulfate - anhydrous• 10 N Sodium hydroxide solution
• PAH stock solutions - 2000 ppm in methylene chloride.
• Surrogate spiking solution - 1000 ppm of 2-Fluorobiphenyl in 2-propanol.• Silica gel cartridges prepared with activated 100/200 mesh silica gel.• VOA vials - 4OmL glass w/polyethylene screw caps.• S'madzu 14A GC with an flame ionization detector using a PTE-5 QTM, 15

mer, 0.53 mm diameter column, 0.5 m film and Helium as carrier gas.

Injection port temp - 250 degrees C
Detector temp - 300 degrees C
Column temp - 75 degrees C/2 mm. to 300 degrees C at 12/mm
3 ul injection for analysis

Sample Preparation. Tare a 37.5m1 VOA vial on a top loading balance and transfer 10 gram
+1- . 1 gram of soil sample in the vial. Add enough anhydrous sodium sulfate to vial until the
soil becomes free flowing. Spike the soil sample by adding 10 jhl of the surrogate spiking
solution directly into the soil. Add lOmi of freon and cap vial. Shake sample well for 2
minutes and then sonicate for 10 minutes. Sample can now be analyzed by direct injection into
the gas chromatograph.

For water samples, place 30.0 grams of water to be analyzed in a voa vial. Add enough
base to water to bring pH to above 11. Spike the water sample by adding 3 l of the
surrogate spiking solution directly into the water. Transfer 2mls of freon to vial, cap and
shake vigorously for 5 minutes. The freon layer (bottom) can now be analyzed directly.
Results must be divided by 15 due to the concentration factor of the extraction procedure.

If any extract requires cleanup procedure, transfer 1-2ml of the extract through a silica
gel column that has been prewashed with 2-3m1 of freon. Discard the first 0.5mL of
the extract that elutes from the cartridge, then collect the remaining fraction in a VOA
vial. The extract is now ready for analysis by direct injection into the gas
chromatograph.
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OA/OC Analyses. At the beginning of every 12 hour shift a continuing calibration is to be run
to verify that the calibration is still valid. The recommended concentration of this standard is
I ppm of each component. The determined concentration of each PAH must be within 80% to
120% for the calibration to be considered valid. If these limits are not met a 4 point calibration
is to be performed to reestablish calibration. The standard concentrations that are recommended
are 0.5, 2.0, 5.0 and 10.0 ppm for both water and soil analysis.

For each set of sample analyses, a method blank is to be analyzed. A method blank consists of
the anhydrous sodium sulfate shaken with lOmi of freon in a VOA vial. If sample cleanup was
performed on any of the samples analyzed, a method blank must be analyzed in which the
method blank was passed through a prepared silica gel column.

After each 10 samples are analyzed, a PAN matrix spike and matrix spike duplicate are to be
extracted and analyzed. The recommended concentration to spike soil samples is 1 ppm. This
is performed by spiking 10 +1- .1 gram of a soil sample with 15 d of the 2000 ppm PAN stock
solution. The recommended concentration to spike water samples is .2 ppm. This is performed
by spiking 30 +1- .1 gram of a water sample with 3 z1 of the 2000 ppm PAH stock solution.
The spiked sample is then extracted according to the procedure outlined above. After analysis
of the matrix spike and matrix spike duplicate, the percent recovery is to be determined as
followed:

% Recovery = Conc. determined X 100
Conc. Spiked

The acceptable % recovery limits are 65% to 125%. In addition to determining the percent
recovery, the % RPD is to be determined and reported. To calculate the % RPD use the
following calculation:

% RPD = %Rec - %ReCMSD

(%Rec + %RecMSD)/2)

This value is to be reported along with the % Recovery of the matrix spike and matrix spike
duplicate.

8.7 EPA METHOD 608/8080
Introduction. This method can be used in determining the concentration ofpesticides and PCB's
present in soil and water samples. This procedure involves extracting the pesticides and PCB's

from a 10 gram sample of soil or a 30 gram sample of water using hexane. The extract is then

analyzed by gas chromatography using an electron capture detector. The detection limits for each

pesticide and PCB using this procedure are listed below.
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Calibration. Calibration may be accomplished by either internal or external standard techniques.
Standards are prepared at three or five concentrations spanning the linear range of the
instrument. The standards are then analyzed and the response factor evaluated for linearity. If
linearity is not achieved a second set of analyses is run. If linearity is still not achieved, a
second set of standards is prepared and the process repeated. Linearity is acceptable when
response factor values are within 15% standard deviation for internal standard calculations or
if the mean residual from the linear regression is within 15%.

Apparatus and Reagents.

• Hexane - pesticide grade• Sodium sulfate - anhydrous• PCB stock solutions - 200 ppm in methanol
• Pesticide stock solution 20 ppm and 2 ppm in methanol
• Surrogate spiking solution - 100 ppm Dibutyichiorendate in methanol.• Florisil cartridges - Supelco LC-SI 6m1 tubes
• VOA vials - 4OmL glass w/polyethylene screw caps.
• Shimadzu 14A GC with an electron capture detector using a Rtx-5, 30 meter,

0.53 mm diameter column with 1.5 m coating thickness. Confirmation column
for pesticides is a DB-17, 30 meter, 0.53 mm diameter column with 0.5 tm
coating thickness.

Injection port temp - 300 degrees C
Detector temp - 300 degrees C
Column temp - 150 degrees C /3 mm to 290 degrees C at 4/mm 4

3 l injection for analysis
Nitrogen for carrier gas

Sample Preparation. Tare a 4OmL VOA vial on a top loading balance and transfer 10 gram +1-
1 gram of soil sample in the vial. Add enough anhydrous sodium sulfate to vial until the soil

becomes free flowing. Spike soil with 10 /hl of the surrogate spiking solution. Add lOmI of
hexane and cap vial. Shake sample well for 2 minutes and then sonicate for 10 minutes.
Sample can now analyzed by direct injection into the gas chromatograph.

For water samples, place 30.0 grams of water to be analyzed in a voa vial. Spike sample with
3 jfl of surrogate spiking solution. Transfer 2mls of hexane to vial, cap and shake vigorously
for 5 minutes. The hexane layer (top) can now be transferred to a vial for cleanup or analyzed
directly. Results must be divided by 15 due to the concentration factor of the extraction

procedure.

If sample requires cleanup procedure, transfer l-3ml of extract to a Supelco cleanup cartridge
that has been pre-rinsed with 2-ml hexane. Discard the first 0.5ml of extract that elutes from
the cartridge and then collect the remaining fraction in a small vial. The extract is now ready
for analysis by direct injection into the gas chromatograph.
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OA/OC Analyses. For each set of sample analyses, a method blank is to be analyzed. A
method blank consists of the anhydrous sodium sulfate shaken with lOmi of hexane and spiked
with 10 jil of surrogate spiking solution in a VOA vial. If sample cleanup was performed on
any of the samples analyzed, a method blank must also be analyzed in which the method blank
was passed through a Supelco Florisil cartridge prior to analysis.

For pesticide analysis a 25 ppb standard is to be analyzed to confirm the calibration curve at the

beginning of each 12 hour shift. The measured concentration for each pesticide must be within
80% - 120% of the true value for the calibration to be considered still valid. If the calibration
is determined not to be valid, a 4-point calibration is to be performed using the following
pesticide concentrations, 5.0, 10.0, 25.0 and 50.0 ppb.

After each 10 samples are analyzed, a pesticide/PCB matrix spike and matrix spike duplicate are
to be extracted and analyzed. If any samples were found with PCB's present, the PCB used in
spiking should be the type that is in the samples. For soils the recommended spiking
concentration is 1 ppm for PCB's and 20 ppb for pesticides. This is performed by spiking 10
+1- .1 gram of sample with 5Oul of 200 ppm PCB stock in methanol, or with 10/Li of the 20
ppm pesticide stock solution. The spiked sample is then mixed well with l0ml of hexane for
2 minutes and then sonicated for 10 minutes. For waters the recommended spiking
concentration is .1 ppm for PCB's and 2 ppb for pesticides. This is performed by spiking 30
+1- .1 gram of sample with 15 ul of 200 ppm PCB stock or with 10 /Ll of the 2 ppm pesticide
stock solution. The spiked sample is then mixed well with 2ml of hexane for 5 minutes. After
analysis of the matrix spike and matrix spike duplicate, the percent recovery is to be determined
as follows:

% Recovery = Cone. determined X 100
Conc. Spiked

The acceptable % recovery limits are 65% to 125%. In addition to determining the percent
recovery, the % RPD is to be determined and reported. To calculate the % RPD use the
following calculation:

% RPD = %RecMS - %RecMSD

(% RecMS + %RecNISD)/2)

This value is to be reported along with the % Recovery of the matrix spike and matrix spike
duplicate.
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Data Evaluation and Pesticide/PCB Ouantitation. For pesticide analysis, dual columns are

to be used, one for quantit.ation (Rtx-5) and the other (DB-17) for confirmation. Upon reviewing
the data obtained from the quantitation column, any whitSw obtained on this column must be
confirmed on the other column before the result is accepted as a true hit. The quantitation
values must also be within 1 to 10 times of each other for the confirmation to be considered
valid.

The first step in PCB analysis is to identify the type(s) of PCB present in the sample analyzed,
if any. Each of the PCB's have a characteristic chromatogram fingerprint that can be used to
identify them. Some of the PCB's have peaks appearing at the same retention time but the
integrated area of these peaks relative to other peaks is different. The analyst must become
experienced in using these relative peak ratios in the identification of the PCB. The use of
transparent overlays prepared of each PCB type is used by TEG chemists and is very useful for
identification purposes. Caution must still be used, however, when analyzing samples that have
more than one type of PCB present.

Once the PCB type has been identified the 1 ppm standard of that specific PCB is to be analyzed
to confirm the identification of the PCB. After the standard has been run, quantitation '-an then
be performed. If the sample if free from other contaminants, the total area of the PCI1 may be
used. A ratio of the total peak area of the PCB in the sample can then be made to that of the
1 ppm PCB standard to calculate the total PCB present in the sample. For example, if a sample
has PCB 1254 present and the analysis resulted in a total area count of 5680, the concentration
of this PCB can be calculated as follows:

Total area PCB 1254 1 ppm standard = 4850.63

lppm = X
4850.63 5680

This ratio calculates "X" as the concentration of PCB 1254 in the sample to be
1.17 ppm.

If there are other contaminants present in the soil sample, which happens in most cases, the
concentration of PCB present is to be calculated using the total area of a minimum of 3 peaks
that have been used to identify the PCB. The total area of these peaks is then compared to the
total area of these same peaks of the 1 ppm PCB standard and the concentration of the PCB
calculated as indicated above.

The recommended peaks to use for each of the PCB's and their retention times are listed below.
Most of the PCB's have only three peaks listed. For those PCB's which are more difficult to
identify, there are more times listed.
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PCB PEAK RETENTION TIMES
TYPE (minutes)

1016 10.4, 11.1, 12.4
1221 5.02, 7.90, 8.58
1232 8.55, 10.33, 12.26
1242 10.4, 11.1, 12.4, 20.86, 22.11
1248 12.3, 16.7, 17.55
1254 20.88, 21.98, 23.25
1260 21.85, 23.10, 26.2

8.8 EPA METHOD 604/8040
Introduction. This method can be used in determining the concentration of Phenol's present in
soil and water samples. This procedure involves extracting the Phenol's from a 10 gram sample
of soil or a 30 gram sample of water using freon. The extract is then analyzed by gas
chromatography using an flame ionization detector. The detection limits for each Phenol using

this procedure are listed below.

Calibration. Calibration may be accomplished by either internal r external standard techniques.
Standards are prepared at three or five concentrations spanning the linear range of the
instrument. The standards are then analyzed and the response factor evaluated for linearity. If
linearity is not achieved a second set of analyses is run. If linearity is still not achieved, a
second set of standards is prepared and the process repeated. Linearity is acceptable when
response factor values are within 15% standard deviation for internal standard calculations or
if the mean residual from the linear regression is within 15%.

Apparatus and Reagents.

• Freon - gas chromatographic grade• Sodium sulfate - anhydrous• 5 N Sulfuric acid solution
• Phenol stock solutions - 2000 ppm in 2-propanol or other suitable solvent.
• Surrogate spiking solution - 1000 ppm of 2-Fluorophenol in 2-propanol.• Silica gel cartridges prepared with activated 100/200 mesh silica gel.
• VOA vials - 4OmL glass w/polyethylene screw caps.• Shimadzu 14A GC with an flame ionization detector using a PTE-5 QTM, 15

meter, 0.53 mm diameter & 0.5 m film column and Helium as carrier gas.

Injection port temp - 175 degrees C
Detector temp - 225 degrees C
Column temp - 65 degrees C13 mm. to 185 degrees C at 10/mm
3 j.il injection for analysis
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Sample Preparation. Tare a 4OmL VOA vial on a top loading balance and transfer 10 gram +1-

1 gram of soil sample in the vial. Add enough anhydrous sodium sulfate to vial until the soil
becomes free flowing. Spike the soil sample by adding 10 1 of the surrogate spiking solution
directly into the soil. Add lOmi of freon and cap vial. Shake sample well for 2 minutes and
then sonicate for 10 minutes.

Sample can now analyzed by direct injection into the gas chromatograph.

For water samples, place 30.0 grams of water to be analyzed in a voa vial. Add enough acid to
water to bring pH to below 2. Spike the water sample by adding 3 jil of the surrogate spiking
solution directly into the water. Transfer 2mls of freon to vial, cap and shake vigorously for
5 minutes. The freon layer (bottom) can now be analyzed directly. Results must be divided by
15 due to the concentration factor of the extraction procedure.

If any extract requires cleanup procedure, transfer 1-2m1 of the extract through a silica gel
column that has been prewashed with 2-3m1 of freon. Discard the first 0.5m1 of the extract that
elutes from the cartridge, then collect the remaining fraction in a VOA vial. The extract is now
ready for analysis by direct injection into e gas chromatograph.

OA/OC Analyses. At the beginning of every 12 hour shift a continuing calibration is be run
to verify that the calibration is still valid. The recommended concentration of this standard is
1 ppm of each component. The determined concentration of each phenol must be within 80%
to 120% for the calibration to be considered valid. If these limits are not met a 4 point
calibration is to be performed to reestablish calibration. The standard concentrations that are
recommended are 0. 1, 0.50, 1 .00, and 10.0 ppm for both water and soil analysis.

For each set of sample analyses, a method blank is to be analyzed. A method blank consists of
the anhydrous sodium sulfate shaken with lOmi of freon in a VOA vial. If sample cleanup was
performed on any of the samples analyzed, a method blank must be analyzed in which the
method blank was passed through a prepared silica gel column.

After each 10 samples are analyzed, a Phenol matrix spike and matrix spike duplicate are to be
extracted and analyzed. The recommended concentration to spike soil samples is 1 ppm. This
is performed by spiking 10 +1- . 1 gram of a soil sample with 15 pl of the 2000 ppm phenol
stock solution. The recommended concentration to spike water samples is .2 ppm. This is
performed by spiking 30 +1- . I gram of a water sample with 3 I of the 2000 ppm phenol stock
solution. The spiked sample is then extracted according to the procedure outlined above. After
analysis of the matrix spike and matrix spike duplicate, the percent recovery is to be determined
as follows:
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% Recovery = Conc. determined X 100
Conc. Spiked

The acceptable % recovery limits are 65% to 125%. In addition to determining the
percent recovery, the % RPD is to be determined and reported. To calculate the % RPD
use the following calculation:

% RPD = %Rec - %ReCD

(%Rec + %RecD/2)

This value is to be reported along with the % Recovery of the matrix spike and matrix
spike duplicate.

8.9 REAGENT STORAGE
Reagents used in analysis are stored as described in Table 8-1.

TABLE 8-1.
REAGENT AND STANDARD STORAGE

Chemical Method of Storage

Methanol: In cabinet separate from other solvents
Freon-i 13: In cabinet separate from other solvents
Neat Standards: Refrigerator away from samples
Working Standards: Methanol standards in refrigerator away from samples
Working Standards: Fl 13 standards in separate refrigerator

Reagent bottles are labeled with the date received, date opened, and recorded on a solvent and
standard log sheet.
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9.0 CALIBRATION PROCEDURES AND FREQUENCY ,I
9.1 INSTRUMENTATION LIST
A list of TEG's primary instrumentation and applicable methodology is summarized below in
Table 9-1.

TABLE 9-1
INSTRUMENTATION LIST

INSTRUMENT DETECTORS METhODS

Gas Chromatograph FID, PID, Hall, ECD 8010, 8020, 8015, 8100, 8080
Buck HC-404 IR 418.1
Tekmar LSC 2000 Purge and Trap 5030

9 STANDARD RECEIPT AND TRACEABILITY
Si1mndards and solvents used in the preparation of substocks and analyses are recorded on receipt
in the TEG Standard and Solvent Log-in Form, Figure 9-1. Bottles are labeled with the date
received and opened. Each standard and solvent is "blank" tested for impurities prior to usage
and periodically before each substock or working standard is prepared. Each type of solvent
used by TEG is stored in a cabinet separate from the others. Each analytical group (and matrix)
of standards is stored in refrigerators separate from other standards. Neat standards are
similarly kept in separate, respective refrigerator compartments. Additional storage information
is presented in Section 8.9.

9.3 STANDARD SOURCES AND PREPARATION
Preparation of standards and substocks is recorded on the Standard Preparation Log, Figure 9-2,
according to procedures listed in the analytical methods, (Section 8).



Figure 9-1. Solvent and Standard Log-in Form
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Figure 9-2. Standard Preparation Log i?3;;1
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9.4 p
INSTRUMENTATION CALIBRATION I

9.4.1 Instrument Group Calibration
Table 9-2 has been prepared to summarize specific routine calibration procedures for each
instrument group.

9.4.2 Initial Calibration and Linearity
Calibration standards are prepared for three to five concentration levels depending upon the
method for use in determining the linearity of the system. The linearity of the response to
concentration is assessed over the working range of the standards which are prepared for each
analyte. A low level standard is prepared at or near the method detection limit. The medium
and high level standards are prepared to correspond with the range of concentrations anticipated
in the working samples and within the range of the detector. A solvent blank is run prior to the
initial calibration runs in order to provide information regarding system cleanliness.

If the relative standard deviation of the linearity data is less than fifteen percent (15%), linearity
is assumed and the average response factor, as defined by the slope of the resp- se curve, is
used in calculating concentration of unknown samples. If the relative standard deviation is
greater than fifteen percent (15%), a calibration curve is prepared for each compound and the
response factor for each sample is determined directly from the calibration curve. All
calibration procedures and results are entered into the logbook for the instrument (see Instrument
Initial Calibration Log, Figure 9-3, and Continuing Calibration Form, Figure 9-4).
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Figure 9-3. Instrument Initial Calibration Log
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Figure 9-4. Continuing Calibration Form
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9 4 3 p

QC Check Standards
On completion of the initial calibration, a QC check standard is run. The QC check standard
is an independent check standard to validate the initial calibration.

9.4.4 Continuing Calibration
A continuing calibration check is run using either a standard prepared similarly to the curve
standards or an EPA or certified commercial NBS-traceable check standard to validate the
calibration. Following a solvent blank, a continuing calibration standard is run before starting
each day and every ten samples, or every batch, if less than ten samples, to validate response
factors and retention times. The percent difference of the check response factor- to the initial
calibration response should be less than 15%. Retention time calibration checks should fall
within 5% of the Initial calibration. The results of the calibration checks are also entered on the
Calibration Log for the instrument. If the check standards fail the continuing calibration criteria,
initial calibration procedures must be implemented and continuing calibration rerun.

Surrogate standards and matrix spikes are used in analyses in order to monitor recovery of each
sample through the extraction procedure. A separate log of extractions and recovery is
m .nained for each method. Absolute recovery varies with the method and the matrix.
Recovery criteria are presented in Table 5-1.

9.4.5 Equipment Monitoring
Balances. Laboratory balances are to be calibrated prior to each group of weighings, or daily,
according to the following protocol:

• check level of balance;
• zero the balance;
• weigh standard weight; and• record true weight, measured weight, and error in Balance Calibration Log and

sign.

Refrigerators. The purpose of monitoring refrigerator temperatures is to maintain a record of
temperature variation which may affect sample integrity. Each working day, the refrigerator
temperature will be monitored from the thermometer mounted in the unit and entered on the
Refrigerator Temperature Log (Figure 9-6). Should the temperature be unacceptable, the QA
Manager will be notified immediately.

Mobile Laboratory Temperature. The purpose of monitoring refrigerator temperatures is to
maintain a record of temperature variation which may affect sample integrity. Each working
day, the refrigerator temperature will be monitored from the thermometer mounted in the unit
and entered on the Refrigerator Temperature Log (Figure 9-6). Should the temperature be
unacceptable, the QA Manager will be notified immediately.
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Figure 9-5. Balance Calibration Log
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Figure 9-6. Refrigerator Temperature Log
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10.0
PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES

10.1 ROUTINE MAINTENANCE
The preventive maintenance program combines both in-house procedures and maintenance
provided by the manufacturers and vendors of the equipment. Major equipment and components
are periodically inspected and tested by manufacturers representatives, as appropriate. Routine
parts replacement and system modifications are performed by qualified personnel. Listed in
Table 10-.! are routine maintenance activities for the equipment listed in Section 9.

TABLE 10-1.
MAINTENANCE ACTIVITIES

Instrument Activity Frequency

Gas Chromatograph Check Septum Daily
Change Septum As required
Check Carrier Daily
Clean PID lamp As required
Leak Check Daily

IR Spectrophotometer Clean Cell & Extractor Each use

Balance Clean, Calibrate Daily

Refrigerator Clean, Calibrate Daily

Generators Oil Change, Filters 100 Hours

Vehicle Engine Oil Change, Filters 3000 miles

10.2 DOCUMENTATION
A maintenance logbook is kept to record problems, routine maintenance, and corrective service
for each instrument (Figure 10-1). Items which require regular maintenance, such as filters,
compressors, generators, and engines, are labeled with the date of last maintenance and
due-dates (or criteria) for next regular maintenance.
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I'?3 :
10.3 CONTINGENCY PLAN
A stock of key replacement items is maintained so that down-time is reduced. Key personnel
axe trained in ares of routine maintenance, trouble shooting, and repair of electronic and
mechanical failure. This is especially critical in the TEG mobile laboratory operation as backup
equipment and factory maintenance may not be readily available.

In the event of total equipment failure, or the inability to repair equipment on-site, TEG will
arrange either for back-up equipment and parts to be delivered or for service personnel to effect
repairs as needed. If a substantial down-time is anticipated, judgement will be made whether
to store samples until repairs are completed or to transfer samples to another TEG facility for
analysis.



Figure 10-1. Repair Maintenance Log
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11.0 QC CHECKS, PRECISION AND ACCURACY AND DETECTION LIMITS

11.1 LABORATORY QC CHECKS

11. 1.1 Equipment QC Checks
Listed below in Table 11-1 are equipment monitoring activities with respect to QC checks.
Monitoring of this equipment is documented on forms presented in Section 9.

TABLE 11-1.
EQUIPMENT MONITORING ACTIVITIES

Instrument Activity Frequency

Gas Chromatograph Ongoing Calibration Daily

IR Spectrophotometer Calibration Each use

Balance Caiibrate Daily

Refrigerator Monitor Temperature Daily

Mobile Laboratory Monitor Temperatures Daily

11.1.2 Chemistry QC Checks
Several types of QC checks are standard to TEG analyses. The standard operating procedures
for each analysis have specific types and frequency of QC checks which are followed at a
minimum. In general, TEG QC checks include an evaluation of:

• blanks;
• precision;• accuracy;• recovery; and• method detection limits.

If a method does not specify minimum QC checks or if the method QC requirements are less
stringent than those listed in below in Table 11-2, the laboratory will use the QC guidelines
presented in Table 11-2.
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TABLE 11-2
CHEMISTRY QC CHECKS

BLANKS
Method Reagent Blanks - prepared and analyzed at greater of one per sample set or 5%

MATRIX SPIKES - prepared and analyzed at greater of one per sample set or 5%
- minimum of one set per matrix

QC CHECK SAMPLES - analyzed blind in duplicate semi-annually

QCCHECK
STANDARDS - analyzed at greater of one per sample set or 5%

DUPLICATE SAMPLES - Duplicate samples or duplicate matrix spikes will be analyzed
at greater of one per sample set or 5%; minimum of one per
matrix

CONTINUING
CALIBRATION
STANDARDS - Same as, or in lieu of QC check standards

11.1.3 Additional QC Checks
A calculated recovery of sample during analysis is accomplished by the addition and subsequent
analysis of surrogate or matrix spiking compounds. Surrogate spiking compounds, which serve
as substitute analytes, differ for each analysis and are usually not naturally occurring
compounds. The surrogates are added to samples for analysis after aliquots of the sample have
gone through the preparation process. Surrogates are chosen such that they are chemically
similar to the analytes, with similar response, but do not interfere with determination of the
analytes.

11.2 PRECISION AND ACCURACY
Precision is determined through evaluation of percent difference in duplicate analysis of samples,
standards and surrogates. Precision may also be measured by evaluating the standard deviation
of multi-point calibrations or the standard deviation of the high point in a span calibration.
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Precision, as determined through percent difference in duplicate analysis of samples, standards
and surrogates, is calculated as:

I
A - B x 100

--

Precision = A + B
2

where "A" is the larger value and "B" is the smaller value of two replicate analyses.

Accuracy, as percent recovery, is calculated from analysis of surrogate and matrix spike samples
as follows:

A- Bx 100
Accuracy = C

where "A" is the analyte determined experimentally from the spike sample; "B" is the
background level by separate analysis of the unspiked sample; and "C" is the amount of spike
added.

11.3 METHOD DETECTION LIMITS AND PRACTICAL DETECTION LIMITS
Method detection limits (MDLs) are derived from in-house data according to the guidelines of
4OCFR 136. Replicate samples or standards are analyzed, with the method detection limit being
based on 3 times the standard deviation for the analyses.

Practical quantitation limits (PQLs) are defined as ten times the standard deviation resulting from
the calculation used in determination of method detection limits.

MDLs and PQLs are re-evaluated every 12 months by in-house analyses or each time a
modification is made to an analytical procedure.
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12.0 DATA REDUCTION, VALIDATION AND REPORTING l39.
12.1 DATA REDUCTION
Each analysis is recorded by the field chemist on an Analysis Log (Figure 7.3) for the
instrument being used. TEG uses microcomputers for data storage and reporting purposes.
Initial chromatographic data gathering is performed either by integrators or computers which
print a cnromatogram and report integration. Each chromatogram is labeled during analysis to
identify the project and sample number. It is the responsibility of the field chemist to evaluate
each chromatogram with regard to correct integration, peak identification, and calibration.
Verified numeric data from the chromatogram is then manually entered by the analyst into a
spreadsheet on the microcomputer. A spreadsheet file, with a unique file name related to the
project number and analysis, is created from a generic starter file for each project and analytical
method. At the end of each day, the active file is transferred to a backup floppy. This backup
floppy is stored in the final job file.

12.2 DATA VALIDATION
At the end of each day the field chemist (analyst) inspects the extraction logs, analysis logs,
calibrations, raw data, and calculated data. The printed spreadsheet is placed in the project file
and submitted to the QA officer for review. The qualIty assurance officer then reviews the data
for errors and makes a determination as to whether each quality control parameter is within the
limits set for the analysis. If the data are acceptable, they are approved for reporting. Both the
analyst and QA officer are responsible for review of these measures. In the event that a QC
parameter is unacceptable, corrective action will be taken. Corrective actions are discussed in
Section 13.

12.3 DATA REPORTING
TEG uses computer automation where feasible to reduce potential for error between data
reduction and reporting. Data reporting is performed following review of data and calculations
by the analyst. The data generator prepares a preliminary report for review by the QA
Manager. The QA Manager then reviews the report and prepares a QA summary. The
generated report is then reviewed for typographical errors and forwarded to the laboratory
director for review, signature and release to the client. A sample report is enclosed in an
appendix.

12.4 DATA STORAGE
Hard copies of the final printout and report are maintained in the project file by job number
along with printed chromatograms, Iogsheets, chain of custody records, floppy disk, and data
tables. The purpose of this document control procedure is to provide guidelines to reduce the
potential for document loss and mix-ups. Both electronic and printed media records are stored
for a minimum of two years.
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13.0 CORRECTIVE ACTION

13.1 CRITERIA
Whenever the quality control goals set for precision or accuracy of data are not achieved, as
summarized in Table 13.1, a program of corrective action is initiated.

13.2 RESPONSIBLE INDIVIDUALS
The first step in corrective action is identification of the source of the problem. Initial
identification responsibility is with the analyst who will spot most problems. The quality
assurance officer is responsible for identification of problems which the analyst may have
overlooked. He must also initiate the corrective action and review the effectiveness of the
action. The laboratory director is responsible for review of the QA Manager's reports.

13.3 CORRECTIVE ACTIONS
When a quality control problem is noted, the following steps are taken to identify and correct
the problem:

• the hard copies of the data are re-examined;

• the analyst re-analyzes the sample(s), as appropriate;

• if the problem is not resolved by analysis, the QA Manager or the laboratory
director is consulted to provide additional information about rectifying the
problem; and

• if the problem cannot be solved in-house, equipment repair contractors,
manufacturer's representatives, or outside consultants are contacted, as necessary
to correct the problem.
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TABLE 13-1 1
SUMMARY OF CORRECTIVE ACTION PROCEDURES

(applicable to GC and ZR analyses)

OC ACTIVITY ACCEPTANCE CRiTERIA RECOMMENDED ACTION

System Blank Response <MDL Repeat, if same, identify source
eliminate source

Reagent Water Blank Response < MDL Repeat, if same, identify source,
correct problem

Reagent Blank Response < MDL Repeat, if same, identify source,
Replace reagent

New Standard Validation Relative % difference < 15% Re-analyze; if still unacceptable,
Reject Standar"

Method Blank Response < MDL Repeat, if still unacceptable,
identify cause, re-process,
Re-analyze previous sample set

Initial Calibration Relative % difference < 15% Re-analyze; if stifl unacceptable,
make fresh standards

QC Check Standards Relative % Difference < 15% Re-analyze; if still unacceptable,
make fresh standard, use new standard

Conc. Cal. Standards Relative % Difference < 15% Re-analyie; if still unacceptable,
make fresh standard, use new standard,

Re-analyze previous sample set

Matrix Spikes Method Control Limits Re-analyze, if extremely low
recoveries.

13.4 EXTERNAL SOURCES
Corrective actions are also initiated when other problems or irregularities are observed during
external auditing procedures, client review, or by regulatory review. These externally initiated
corrective actions may be a result of performance evaluations, audits, split samples or standards
submitted by clients, or other certification procedures.
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13.5 NOTIFICATION OF PERSONNEL 1734
The field chemist and QA Manager will initially discuss the identification of problems and
implementation of corrective actions. If the problem is of a routine nature the QA Manager will
make note of it in his QA report for the project to the laboratory director. If the problem is of
a severe nature, the situation will be discussed immediately with the laboratory director so that
he may be involved in the decision-making process regarding corrective action.
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14.0 PERFORMANCE AND SYSTEM AUDITS
.L

14.1 GENERAL REQUIREMENTS
Performance and system audits are achieved through both external and internal processes. These
audits are conducted with specified frequency to review and evaluate the individual components
and the overall measurement system with regard to proper selection and usage. The following
sections include descriptions and frequency of both internal and external audits.

14.2 SYSTEM AUDITS

14.2.1 System Audit Scope
The system audit is designed to evaluate the individual components of the operational system.
A determination is made regarding the proper function, proper methodology, and relationship
to the CompQAP. Resulting output from the system audit indicates deficiencies and areas which
need improvement. Listed on the following page (Figure 14-1) are the system components
which are evaluated through the system audit.

14.2.2 Internal System Audits
Internal system audits are conducted annually at each TEG facility. The audits are conducted
by either the TEG corporate QA Manager or a laboratory director from another TEG facility.
Each system component listed on the Internal Audit System Audit Form (Figure 14-1) is assessed
and graded during the procedure.

14.2.3 External System Audits
TEG welcomes external system audits from regulatory agencies clients and peer groups. The
external system audit provides an opportunity to improve the TEG system operation in ways that
may be different from the internal audit and to evaluate the laboratory with respect to other
laboratory operations.

14.3 PERFORMANCE AUDITS

14.3.1 Performance Audit Scope
Performance Audits are conducted for the purpose of evaluating the analytical capability of the
laboratory. Both the accuracy of the overall analysis and the individual portions are evaluated.
The performance audit consists of each of the following: blind samples, split
samples, quality control samples, regulatory or commercial check samples, and blind spikes.
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14.3.1 Internal Performance Audits
Internal performance audits are conducted semi-annually by the corporate QA Manager. Blind
samples, QC samples and blind spikes are prepared at a different TEG facility. Sample splits
are forwarded to another TEG laboratory for analysis. Commercial check samples may also be
obtained. The report of analysis is prepared in the same manner as normal analytical report.
The QA Manager reviews this report in comparison with known values and results of split
analyses. The QA Manager then makes a formal report of the audit to the laboratory director.

14.3.2 External Performance Audits
External performance audits are requested by some regulatory agencies and clients. TEG
conducts performance audits as required by regulatory agencies and clients.
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Figure 14-1. Internal System Audit Form
____ SAMPLING PROCEDURES 173i ) L
_____ Sample Containers
______ Cleaning
_____ Waste Disposal

____ SAMPLE CUSTODY
_____ Field Custody
_____ Laboratory Custody

____ ANALYTICAL PROCEDURES
______ Method References
_____ Glassware Cleaning

Reagent Storage
_____ Waste Disposal

CALIBRATION
Instrumentation List
Standard Receipt and Traceability
Standard Sources and Preparation
Instrument Calibration

PREVENTATIVE MAINTENANCE
Routine Maintenance
Documentation
Contingency Plans

____ QUALITY CONTROL CHECKS
_____ Laboratory QC Checks
______ Equipment QC checks
______ Chemistry QC checks

Additional QC checks
Precision and Accuracy
Method and Practical Detection Limits

____ DATA REDUCTION, VALIDATION AND REPORTING
_____ Data Reduction
_____ Data Validation
_____ Data Reporting
______ Data Storage, Document Control

CORRECTIVE ACTION
Criteria
Responsible Individuals
Corrective Actions
External Sources
Notification of Personnel EXPLANATION

PERFORMANCE AND SYSTEM AUDITS 1. Passing
Genera] Provisions 2. Needs Improvement
System Audits 3. Unacceptable
Performance Audits

____ QUALITY ASSURANCE REPORTS
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15.0 QUALITY ASSURANCE REPORTS
——,''--.'

QA reports are prepared by the QA Manager on an annual basis. These reports contain:

• the results of performance audits;
• summary of individual project QA;
• periodic assessment of accuracy, precision and detection limits;
• significant QA/QC problems and recommended solutions; and
• the results of corrective actions implemented.

The QA Manager's report is prepared and delivered to the laboratory director and president of
TEG. Overall laboratory performance and the results of system and performance audits are
reviewed by the laboratory director and president of TEG. External QA reports are prepared,
as required, by regulatory agencies and clients.
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16.0 RESUMES

SHERI WILDER HARTMAN, M.A.
President, Transglobal Environmental Geochemistry, Inc.

Co-Founder, Solana Beach, California

Education:
Masters Program, Geology/Geochemistry - 1978-1980; Tulsa University,

Tulsa, Oklahoma
M.A., Creative Arts - 1976; Purdue University,

West LaFayette, Indiana
B.A., Chemistry and Biology - 1976; Purdue University,

West LaFayette, Indiana

Summation of Employment History:
1990 to Date: Transglobal Environmental Geochemistry, Inc., SolanaBeach, California,

Geochemist & QA Manager
1988 to Date: Transglobal Exploration & Geoscience, Inc., Solana Beach, California,

President and Co-Founder
1980 to 1987: Unocal Science and Technology Division, Brea, California,

Research Geochemist
1976 to 1980: Dept of Energy, Energy Technology Center, Bartlesville, Oklahoma

Research Chemist

Professional Experience:
Ms. Hartman's professional career includes over thirteen years of varied experience in petroleum
and environmental geochemical applications. In addition to extensive laboratory analytical work,
she has been engaged in a variety of field data collection programs. Ms. Flartman has served
as director of numerous oceanographic and land-based geochemical programs with Unocal
Research and Transglobal Exploration. With TEG, Ms. hartman is responsible for field sample
collection and analysis, reporting, and management of the Quality Assurance Program.

President and Co-Founder:
Transglobal Exploration & Geoscience
March 1988 to Present

Primary Duties:
As President and Co-founder of Transglobal & Geoscience in 1988, Ms. Hartman
conducts all the duties of a president and is a senior geochemist experienced with gas
chromatographic systems and data interpretation.
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Research Geochemist:
Unocal Science and Technology
December 1980 to June 1987

Primary Duties:
Direct all geochemical programs for Unocal Indonesia, Latin America, Dutch North Sea,
and Egypt; provide technical interpretation and reports.

Participate in and provide technical support for marine geochemical exploration programs
for petroleum in the Southern California Borderlands (1981), offshore California (1981),
Behring Sea (1983) and North Sea (1985).

Direct surface-geochemical surveys for petroleum exploration in Nevada, Oregon, and
Alberta, Canada.

Organize and conduct Basin Modeling Short Course for Unocal personnel.

Development of new HPLC methods for characterizing chemical-compound classes in
petroleum.

Initial organization of geochemical database.

Research Chemist:
Department of Energy, Bartlesville
Energy Technology Center
September 1976 to December 1980

Primary Duties:
Organize geochemical studies to enhance on-going oil-to-oil correlation studies.

Development of new correlation methods using isotope ratio data.

Conduct petroleum studies using LC, HPLC, IR, AA and MS data.

Direct petroleum analysis lab.
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BLAYNE HARTMAN, Ph.D. 13
Vice President, Transglobal Environmental Geochemistry

Principle Geochemist and Co-Founder, Solana Beach, California

Education:
Ph.D., Geological Sciences (Geochemistry) - 1983; University of Southern California,

Los Angeles, California
M.S., Geological Sciences (Geochemistry) - 1978; University of Southern California,

Los Angeles, California
B.S., Chemical Engineering - 1975; Clarkson University,

Potsdam, New York

Summation of Employment History:
1990 to Date: Transglobal Environmental Geochemistry, inc., Solana Beach, California,

Laboratory Director
1988 to Date: Transglobal Exploration and Geoscience, Inc., Solana Beach, California,

Vice President and Co-founder
1986 to 1988: InterOcean Systems, Inc., San Diego, California,

Chief Geochemist

1982 to 1986: Unocal Science and Technology Division, rea, California
Research Geochemist

1977 to 1981: L.A. Pierce College, Los Angeles, California
Instructor

1977 to 1978: Cal[ornia State University Northridge, Northridge, California
Instructor

Professional Experience:
Dr. Hartman's daily responsibilities, with respect to TEG, include direction of laboratory
operations, supervision of laboratory personnel, analysis, report preparation, technical review
and method development, and direction of corporate development.

Dr. Hartman's academic research included a variety of chemical oceanography projects
including: petroleum tracing using stable and radiogenic compounds as tracers; process controls
across the airwater interface; and gas chromatography of dissolved gases in water and sediments.

Prior toT co-founding Transglobal Exploration, Dr. Hartman was chief marine geochemist with
InterOcean Systems, where his responsibilities included direction of marine sediment and
bottom-water geochemical exploration programs. As a research chemist with Unocal Research,
Dr. Hartman was responsible for development of geochemical prospecting techniques in onshore
and offshore applications. These research operations included extensive method development
and use of a variety of gas chromatography methods. Other research included use of stable
metal isotopes as correlation parameters for organic materials.
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Vice President and Co-Founder:
Transglobal Exploration & Geoscience

March 1988 to Present

Primary Duties:
As Co-founder and Vice President of Transglobal & Geoscience in 1988, Dr. Hartman
has been personally responsible for directing geochemical technical development,
equipment design and maintenance, applications development, and implementation of
exploration programs, analyses, and reporting.

Marine Geochemist:
inierOcean Systems, inc.
March 1986 to March 1988

Primary Duties:
Director of marine sediment and marine bottom-water geochemical exploration programs
for petroleum.

Technical interpretation and report presentation of marine sediment and marine bottom-
water (sniffing) hydrocarbon data fo, petroleum exploration.

Development of new analytical methods for marine sediment and marine bottom-water
exploration for petroleum.

Research Geochemist:
Unocal Science and Technology Division
September 1982 to March 1986

Primary Duties:
Director of two marine geochemical exploration programs for petroleum in the North Sea
(1985) and the Bering Sea (1983).

Surface geochemical prospecting for precious metal deposits, petroleum, and geothermal
resources.

Applications of radloisotopes for age dating petroleum and dating ground water residence
times.

Investigations on the use of gaseous halocarbons as gas tracers for assessing the
characteristics of petroleum reservoirs.

Pioneer studies on the applications of stable metal isotopes as correlation parameters for
organic materials.
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TEACHiNG

Instructor: 1'3i )
Introductory Oceanography Laboratory, Physical Geology and
Introductory Oceanography, L.A. Pierce College
September 1977 to June 1981 (8 semesters)

Instructor:
Introductory Oceanography California State University Northridge
September 1977 to May 1978

PUBLICATIONS
Publications in various geochemistry and marine chemistry fields. List available on request.

RESEARCH CRUISES
Over 40 oceanic geochemical research cruises.
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DERHSING LUU, Ph.D.
President, Transglobal Environmental Geochemistry/Texas -i..

Education:
Ph.D., Analytical Chemistry - 1986; Southern Illinois University,

Carbondale, Illinois
B.S., Chemistry - 1977; National Chung Hsing University,

Taiwan

Summation of Employment History:
1992 to Date: Transglobal Environmental Geochemistry! Texas, Austin, Texas

President / Laboratory Director
1990 to 1991: Texas Research institute, Austin, Texas

Laboratory Manager, GCIMS Operator, Corporate QA Officer
1989 to 1990: ENSR Corporation, Camarillo, California,

Air Toxics Monitoring Tech. Supervisor & Reg. QA Officer
1985 to 1989: Global Geochemistry, Canoga Park, California

Project Manager

Prokssional Experience:
Dr. Luu's daily responsibilities with respect to TEG/Texas include direction of laboratory
operations, supervision of laboratory personnel, analysis, report preparation, technical review
and method development.

Dr. Luu's academic research included a variety of novel automated analytical instruments
development including: methanol analyzer and hydrocarbon analyzer.

Prior to founding TEG/Texas, Dr. Luu was R&D senior scientist with Global Geochemistry
Corp. where his responsibility included development of methanol analyzer for CARB (California
Air Resource Board) and hydrocarbon analyzer for Schiumberger. As a senior chemist for Air
Toxic Lab with ENSR, Dr. Luu was responsible for daily laboratory operations and method
development for air toxic laboratory. As an environmental laboratory manager and corporate
QA officer with TRI (Texas Research Institute), Dr. Luu was responsible for supervising,
performing GC/MS analysis, training, method developing for indoor air monitoring, and
devising corporate QA/QC policy.

President and Director:

Transglobal Erplorarion & Geochemistry
1992 to Present

Primary Duties:

As President of TEG /Texas, Dr. Luu is in charge of direction of laboratory operations,
supervision of laboratory personnel, analysis, report preparation, technical review and
method development.
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Laboratory Manager, GC/MS Operator, Corporate QA Officer:
Texas Research institute I / 3
1990 to 1991

Primary Duties:
As Laboratory Manager, managed both EPA and IH work, method implementations,
provided technical support for clients.

As GC/MS Operator, handled all GC/MS work including standard EPA methods (8240's,
624, 625, TO-14) and other non routine types of analyses such as material
characterizations, indoor air analysis, etc.

As Corporate QA Officer, rewrote the corporate QA manual and laboratory QC
handbook. Executed QA policy including internal audits, problem solving and provided
QA knowledge for corrective actions.

Air Toxics Monitoring Technical Supervisor & Regional QA Officer:
ENSR Corporation

1989 to 1990

Primary Duties:
Created the method development for air monitoring. Implemented the QA policy.

Project Manager:
Global Geochemistry
1985 to 1989

Primary Duties:
Project Manager for project entitled "Preconcentration and Determination of Reduced
Sulfur Compounds in Ambient Air by Purge and Trap / GC-FPD Detection", project
sponsored by Southern California Edison. Performed EPA analyses (EPA 8015, EPA
8020, and EPA 418.1). Designed a computer program for data calculations to improve
EPA lab productivity and for instrument hardware control. R&D Project Manager for
CARB research project to developed the methanol analyzer for exhaust emission studies.
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MICHAELA. KOROSEC, M.S.
President, Transglobal Environ mental Geosciences North west, Inc.

Principle Geochemist, Environmental Chemist, Geologist Program Manager

Education:
MBA, Finance and Management - 1987; City University and Pacific Lutheran Univ.

M.S., Geological Sciences - 1978; University of Southern California

B.S., Biology - 1975; Case Western Reserve University

Summation of Employment History:
1989 to Date: Transglobal Environmental Geosciences Northwest, inc.,

Laboratory Director and Analytical Chemist
1978 to 1989: Washington Department of Natural Resources,

Geologist
1978 to 1980: L.A. Pierce College

Instructor
1975 to 1978: University of Southern Cal?fornia

Teaching Assistant and Instructor
1973 to 1975: Chi Corporation

Technical Writer

Professional Experience:
Mr. Korosec's daily responsibilities with respect to TEG Northwest include direction of all
laboratory operations, supervision of laboratory personnel, analysis, report preparation, technical
review, marketing, and contract negotiations.

While with TEG, Korosec has developed unique preparation methods and analytical techniques
for on-site analysis of PAH's, PCB's and chlorinated pesticides in soils, and PAH's and BTEX
in tars.

Korosec's academic research included studies of the chemical and physical controls on the
transport of dissolved nutrients across the sediment-water interface, using UV spectrophotometry
and gas chromatography.

Prior to founding TEG/Northwest, Korosec was in charge of the state of Washington, Division
of Geology and Earth Resources' Geothermal Exploration Program. The work included the
development of a water analysis laboratory for the determination of dissolved cat ions, an ions
and trace metals in thermal and mineral waters. Instrumentation included AA
spectrophotometer, UV spectrophotometer, mercury analyzer and specific ion meters.
Additional work included drilling programs for temperature gradient and heat-flow studies,
whole rock geochemistry, age dating, and geologic mapping. As program manager, Korosec
was responsible for all contracting, subcontracting and reporting to the U.S. Department of
Energy.
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Laboratory Director and Analytical Chemist:
Transglobal &ploration & Geoscience I i--

1989 to Present

Primary Duties:
Formed the Northwest branch of the TEG network through a contractual agreement with
TEGI Solana Beach, CA. Own and operate a fleet of Mobile Environmental

Laboratories.

Geologist:
Washington Department of Natural Resources:
1978 to 1989

Primary Duties:
State Geologic Map Program; production of 1:100,000 and 1:250,000 maps through
compilation and new mapping. Program and Project Manager for U.S. Dept. of Energy-
funded state-wide geothermal program. Geothermal exploration, construction of a
complete water analysis laboratory, geochemical analysis of thermal and mineral waters,
geothermal drilling.

Instructor:
L.A. Pierce College
1977 to 1978

Primary Duties:

Instructed course on Oceanography.

Teaching Assistant and Instructor:
University of Southern Cal?fornia
1975 to 1978

Primary Duties:
Instructed and assisted course on Oceanography.

Technical Writer:
Clii Corporation
1973 to 1975

Primary Duties:
Worked on newsletter, advertisements and user manual production.
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MARK JERPBAK, M.S., R.G.
President, TEG Sacramento

Director and Registered Geologist

Education:
M.S., Geology and Geophysics - 1988; University of Iowa

Iowa City, Iowa
B.A., Geology - 1981; Cal State University Chico

Chico, California

Summation of Employment History:
1992 to Date: TEG Sacramento -

Laboratory Director
1991 to Date: Yolo County Environmental Health Services

Consultant
1990 to 1992: EnLab Mobile Services

Marketing Director/Principal Analyst
1987 to 1990: EnergyLog Corporation

Geologist/Geochemist
1984 to 1987: University of Iowa

Graduate Student
(Research with Iowa Geological Survey)

1981 to 1984: EnergyLog Corporation

Geologist/Geochemist

Professional Experience:
Mr. Jerpbak's daily responsibilities with respect to TEG/Sacramento includes direction of all
laboratory operations, supervision of laboratory personnel, analysis, report preparation, technical
review, marketing, and contract negotiations.

Since 1981, Mr. Jerpbak has worked with several companies and agencies in geology and
geochemistry in the United States and overseas, including: Ascension Island, Papau New Guinea
and Japan. His work has included gas chromatography in the petroleum industry, gas and vapor
analyses and wet chemical titration in the geothermal industry, injection tests in active
geothermal areas, and gas chromatography by EPA methods in the environmental industry. He
has worked extensively in the field and in the mobile lab environment.

Mr. Jerpbak holds a M.S. degree from the University of Iowa in geology and geophysics. He
is a California State Registered Geologist and also consults for the Yolo County Department of
Public Health, and Environmental Health Services in California.

Laboratory Director:
TEG, Sacramento
1992 to Present
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Primary Duties:
Mr. Jerpbak's daily responsibilities with respect to TEG/Sacramento includes direction
of all laboratory operations, supervision of laboratory personnel, analysis, report
preparation, technical review, marketing, and contract negotiations.

Consultant:
Yolo County Environmental Health Services
1991 to Present

Primary Duties:
Oversee continuing implementation of county ordinances regarding Class 2 injection
wells. Geologic advisor to the Environmental Health Services Director. -

Marketing Director / Principal Analyst:
EnLab Mobile Services
1990 to 1992

Primary Duties:
Directed Marketing and worked as principal analyst performing gas chromatography
using EPA methods for organic analysis. A isted the building of a mobile laboratory.

Geologist:

EnergyLog Corporation
1981 to 1990 (Time off for University of Iowa 1984 to 1987)

Primary Duties:
Performed mobile lab work in the petroleum and geothermal industries located in
California and overseas.
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TABLE IV

ELAT1VE PHOTOIONIZATION SENSITIVITIES
PO VA*IOU$ GASES

co
ArontE 10.0 BInZ.,*, Toh,.ns. Styvw
Aliphatic Amins 10.0 0Lsthylwins
Chlorinatsd Uns1bJrat Ii VInyl Chicrids, Vbwlldans Chloride.

Trid$oio.thyIsns
Carbonyl 5.7 MEK, MIlK. Awns, Cycbhsxene
Unsaturstad 34 Aaolsin, Propylons, Cdohaxens.

Allyl Alcohol
5jlfids 35 *pdrolfl Sulfide. Methyl M,rcun
Parsffm 1C5C7) 1.3 Psntans. Hwns, Hspws
Ammonia 0.3
Paraffin (C1-C4) 0 Medians, Ethan....

S.nsivv*ti. in ppm IvM.
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A rapid proc.th for -1 ra.ti in1va bringing the probe ad re.
in close prcicicy to the cal.thratiai gas, cracking the valve the czk c
ducking the insrri.t rae ding. This provides a aafu1 spot c1 far the

thst.
( zd sr acwace proc.±s for ftThrati of the

a pmss'.iz.d cti.thar is to aug aid. of a 'T' to the pressi.r

ita.th of ealThratiau gas ther side of the "T" to a rotr I
aid. of the ' directly to the 8" ccusiau to the coinizaciau probe (i.e
Tig. 5). adc th. valve of he prssrxized taiz r&til a sLight f1a
indicated au the rotav. u izuaut tha.. in — lixu of ruZ
far d.tectiat, aud tlu fl in the ratter indicates eess of sl..

r edjust the sps' pat so that the thzmur is raadi( the acr va.tua of u
bratiau gas. (If du jrustt ap setting is cha,g.d, the insrr.W i1i
be tun.d beck to the aty positiau w4 the elec it zo s1ø.uld be tUe'
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L

&1Thrad ps i114 be in (air. n. I.
etc.) in Eich it is to be othjwis. x I.naccrzte rw1

y be obtained. respaue bkith is z.s in cye free
be at1*ic.d to a rsácti in th. qtching of iua by cyg (acr.fly

is typical of y iiz*ti detector. qthg effect of cyge jfr aba.c t' pcet 02 to y high levels.

If £ pa sc.cdard pript in nig is to be used for szs i
air, fill £ 0.3 or 1 1ir bag with tl* stdmxdt add 30 or 100 cc of

cygi the level to 1O-L.

My bmc this va.1.* yg is quita ii. I
If the s1a to be miat is in ioge. sc'ds s}i1,d be pra

in nicrog. This will result in izsu. in st3itivty of apprae(4. 1
* fa14hr&d.t with rt gases th*a14 be psrfcirm1 In cd sthc. the

101 is a -di*ucttvs &lyzer.

I
I
I
LI

C II

-23



criai
AZ

a dstectia principle of this portable La ptoi*xizati.
A i4dx veriety of orgic ouida ad a inorgxii., xpciztds cz be u-ed
with this t.cthiqt*. coiizatiu (with s 10 .V pIecxs) p1i.d to the
alysis of aca asu In air cx 1 4m4it. frat Lat foU (signals)
fr the jor ssta of air yet still a11., the imizazit of y
itice of intc In indusiai aspIu. .s is '4"-'strstsd by the list-
ing of iaiisad.i pOlt{al.* In Tables V-XVTI. lta the high (12 cv) iatiuci

pocwials far the jor ts of air. In the dic. of a auffi-
ciatly 1i iizaciui wr oft p.rts the selective i1.zari3i of ai or

T— ts In a gas xttgs.
U,ila the izztia pot.itial ss as a r gt.d4s to èsther or

£ tSi is obtained, it .s not predict iat t* i&tidve ru&se acii
is. In a cas, a species with iaizatiu pottial 10.3 or 10.4 .V viii

s a reaa.. In these cu, )øv, da rpose La usually 1 b-r it.
of its 1i i ati3 .fficizicy at 10 V. A pti*l list of actual relative
aitivitias obtained with a pint iizatt ilyzsr is gi in table XVIII.

of the tables sDzld allai a "4'istit of the aps'4 f1-ty of
ins in a gi spp1icati y Ithaia1 pwcuses; s ths:

no rupuid d starting tarials or by-proôxts bit will rasçxrid to a

proz. ccmTple of this is s in d vinyl thlorids wir p1zts i4e
nei ethy1e or dithloro.trxe is detected bit vinyl thiaride is detected.

* Iizati potcisi is defined as the gy r.quir.d to ve .l.ctr
infinite distxce fr the rr.1eus or re sitply. the eer' required to pro-e a positive ia d t ei.c.

0-24
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READOUT UNIT

4
...L

1

MstsrouI
Lamp Po*',r

Supty

s chb

PO8E

I10.I

C 6. Block Dsaqrvn of Ponsbi

0-25



A block dia of the acs of c
is iøis In Figs 6. ' thac is s.pirac..d into — uita
by 1ticàxtar e1.ctrica1 cable. Fvb. rnains a fg tii air

d ultrzviol.t 1 4ith is iitsd by 1yth & v1tzge
— catr t1 iizad ch ith taina a -pair of
I is j ac to a signal 1ifi.

(s 10 .V i4iich i fr the 1 pus a iN ttthg wz'
Into th. iiu:i th abscrpii of IN zdiati by a

has g j1 ar4i pot.tia1 of 10 sV lass will laid to i Znt Viii

A positively biu.d high o1taj. s1.c is ua m push ay iaia
frd by absorpci of IN to t collector electrode **rs t±
tiaa1 cc caiari) is azsd. This azrc is d' to . pro-

ptiQa1 voltage by ths 1ifi In ru pnbm. M electrical diap of
ths.t ii depicted in Fi. 7. _ 11ftr is gain itabiliz.d by npiv
fack provides * volts. sxcS aic to tha 1cg
as as t pin o1 nscicrk. ' s.s1tivity of t 1natLc is -
o11.d by thgfrig th. loop gain of d A 12 v1t bctty provides

t1s F±XY p a hih dficiicy X-X ct ich .tçpli.i tt*
t.wia1s rsqx.d f thatt opsxatit.
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Figure 7. E).ctr.c*1 B1ck .agrarT 0f P:.:-

——
4 ZV

—

IIi
Fan

____ IGas

I
I

*9 4,

L_ I

12 V

— — -
READOUT ASSEMBLY

£

(

(

b44%% —"-.
20V

a a — a

I

LamD

PROBE

iti_ _27 - Coumon

DC-DC

Conv,tsr
19

21

17 22

1 9

RecorDs?
Ournut

-tVDC
Fin Votiag.(OC)
- 16 VOC

LI

I
a
I
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..L. (t
NILE V

IOME ATOMS AND SIMPLE MOLECULES

IP(.V)

H 11595 12 9.28

C 11264 HF 15.77

N 14.54 HC 12.74

0 13.814 HSr 11.62

SI Lt48 HI 10.38

S 10.357 502 12.34

P 17.42 CO2 13.79

CI 13.01 C 11.18

Sr 11.84 10.08

I 10.41 P420 12.50

$7 15.428 NO2 5.71

N2 15.510 03 12.80

02 12.075 $70 12.59

CO 14.01 475 10.46

CM 15.13 H2k 9.8$

NO 9.25 $7Te 9.14

CM 11.1 HCM 13.81

OH 13.1$ C2N2 13$

F2 15.7 NH3 10.15

Cl2 11.4$ CM3 9.840

Sr2 10.55 CM4 12.8$



173i42
TABLE VI

PARAFF INS AND CYCLOPARAFFINS

MOIIaJIS IP (.V) $
12.98

ithan. 11.65

prØans 11.07

10.63

i-bur'.I 10.57

fl.pifltaM 10.35

i.pinuris 10.32

Z2.dim,thvpcoo$flI io.s

Msxans 10.1$

2.m.thytp.nafli 10.12

3.msthylplnurls 10.06 1
10.06

23.dirn,thyIbutar 10.02 1
10.0$

2.2.4.im.thytp.manI 9.8$

cydopropins 10.06

cyeJopsnns 10.53

cdoIsns 9.88

rn,thy(cycloh.xaris 9J5 II
LI

C

D-29



173 ;i 4
TAILE VII

ALKYL HALtOES

MoIuI. IF •V)

HCI 12.74

11.4$

CH4 1216

m.thyIdIorids 11.28

dromthsr 11.35

Ioromthans 11.42

vactiIcromthan 11.47

ttytth$ords 10.61

1,2.dichloro,than. 11.12

1-dpro.ns 10.62

2-diIoprooans 10.7$

1,2-dIcMoroQropans 10.17

1.3didIorropan. 10*5

1dIoeobutans 10.57

2.ddorobutans 10.65

1.d1oro.2m.thytpropan 10.56

2ro.2.m.thylprco.ns 10.61

ML 11.
10.55

bromid. 10.53

bromom.thatie 10.41

vlbromom.thavi. 10.51

CH2vCI 10.77

CHRr2CI 10.5*

sd'syl bromide - 1029

1,1-kSth$fl 10.19

14zomo.2thIoro.tPisre 1053

0-30



TABLE VII (Corn'uedi

I
(P (iv)

1.bromopropsne 10.18 1
2-bromoproøans 10.075

1,3.dibromooran. 10.07

1.bro,nobutans 10.13

2.bromabutins 9.98

1.bremo..2.m.thyIproans 10.09

2.bromo.2-mithyhpropans 9.89

1.bromoinWW 10.10

HI 10.33

9.28

( mithyl iodidi 9.54

diiodom.thani 934

.thyl iodids 933

14odoropis 9.26

2.iodopcosns 9.17

1.iodob&aan 9.21

2.iodobus 9.09

1.iodo.2.msthytprogir 9.18

2.do-2m.duyIpcosn. 9.02

14odop.mar 9.19

F3 15.7

HF 15.77

CFCI3 (Freon 11) 11.77

CF2C$(Fr,on12) 12.31

CF3CI (Freon 13) 12.91

CHCIF2 (Freon 22) 12.45

CFBr3
10.67

I



TAIL.E VII (Ccmiri.d)

Mo*iIa

CF2$r2 11.07

CH3CF2CI (G.n,tron li)1) 1191

CFCICF2C1 I 1J
CFC$3(Fr.on 113) 11.7j

CFHSrCH3Rr 10.75

CF2SrCH2Ir 10.83

CF3CN2I 10.00

v.C3F7I 1038

n.C3F7CII2CI 11.84

r.C3FH2I US

D-32



LC

TABLE Viii

AI.IPHATIC ALCOHOL
EThER, THIOL

AJO SULF1OES

I? (.VI
$420

¶2.59mithyt .lcoeoI

10.85ithylsicohol

10.4$n.pryI a$cool
¶0.20

10.18r.buWtaIhoI
10.04dimithyl stMr

10.00disthyl attr

953t.pryi ethir
9.27 0( ipry$sthsr

0nwthsnithiai

9440*thansthiol

1.285 01.propn.thiøl
9.185

914d$mithyt e,dfldi

1.685ethyl methyl LIfidi
8.55diithyt ..trnc
1.430-n-goiy$ slfWe
8.30

0
LI



TABLE IX

AUPHAT1C ALDEJIVOES AND kETONES

. ISV)

Co2 13.79

10.87tyd 10.21

propsonaIhyds LBS

ibutyv*idhydi 9.15

lob .dS 9.74

nv&iraIdyds 1.12

lovslsrsldSPiyd• 971
oein 10.10

'atonslddyd. 9.73

bcaldshyd 9.53

.ton. 9.0
msthyl ethylkrns 9.53

methyl n.piyl katons

methyl I.pryl kans 9.33

— 9.33

methyl n.jtyl kawn. 9.34

—
3,3.dmithyl jnor.s $17

24pianons 9.33

cydoh.nns 1.14

Ions 913

fflIOflI 9.17
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C 1AILEX

ALIPHATIC ACIDS AND ESTERS

$
13.7

fotmic cid 1105 $
acsticacid

10.37

proionsc acid
10.24 $

nbutyTic scid
10.15

isobutyric acid 10
nvslinc acid 10.12 1
methyl fonnats 10.115

thyl formatS
10.81

p nprcçyl fOCMStI
10.54

n.utyIformats
10.50

ibutyl formia 10.46

mithyl acetatS
10.27

ethyl atS1S
10.11

,irøyt UtS 10.04

Imruiyl scslats
nbutyl acitatS

10.01

iscbjtpl tats
9.97

9.91

myipropioflitS
10.15

ethyl prvpionstS
10.00

methyl n.buTyrIts
10.07

methyl obutyrItl

0

a

0

a
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1?34TABLE XI

ALIPHATIC AMINES AND AMIDES

MouI

NM3 10.15

methy' iiins 157

ethylamine LU
nopylwuni 1.75

I.popy$ amine 172

n..butyl .nw 1.71

l.butyl amine 170
burit amine 1.70

t.bu!yl amine 164

dffirthyl amine 1.24

diethyl amuie 101

d1-n-rcyl amine 7.14

• amine 773

dI.n.butyl amine 7•
vimethyl amine 7.12

iethy1 amine 7.50

4n-prcgyI amine 7.23

frm.mids 10.25

itamids 577

N-4IwthyI aamid 1.10

N,N4bnsthyl foimamide 112

N.Ndlrnethy$ as_midi III
N,N.di.thyl foimamidi

N,N.dlsthyl aceumida 160

D-36



C 173iJ
lAIU XII

OTHER ALIPHAT1C MOLECULES WITH N ATOM -

MoluI IP (eV)

nivometharIs 11.08

nâvosthans IOU

1.niuoprops 10.81

2•nitoørooans. 10.71

HCN 13.11

tonsviIi 12.
propienluils 11.14

n.butyronitril. 11.87

( acrylonitru. 10.91

3.but.n.nitrils 10.39

ithyt nIu'a 11.22

fIgropyl nt'11s

nthyI thiacysnatl 10.085

ethyl thiocyan*

methyl i.othiocyi. 1.25

thyl ithlocysnats 9.14

II

I
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TAIU XIII

OUFINS. CYCLO-OLEFINS, POLSNU, ACETYUNES

P(eV)

ithylins 10.515

prCOy).ns
1.73

1.5$

2.m,dn4vc.'s
sns.2bjtans 1.13

9.13

1.pntwi
$50

2.msd'iyI-IbuflS
1.12

3.msthyl.1-biilins
1.51

3msthy2.b1wiS
1.17

1.hssn 9.41

1,3budI.ns 1.07

1.145

cydoonaw 9.01

cyduIusns
9.145

thdohszsns UI

4.dnyIcydoh.flS
113

_______ 7.19

styIsns
11.41

__ 10.31

1-bjrvus
10.1$
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C
TAILE XIV

SOME DERIVATIVE OF OLEFINS

Moecids IF lay)

vinyl ctdorid. 9995
•

cii.dithlorosthyllne

ans.4ichIoiosd1yl.ns 966
• IdI*i'eihy$.nS 9.45

teadlaosthyIIfle 932

vinyl bromide 9.90

I ,2.dlbromoethylane 9.45

ibrornosthyIsns 9.27

3.thloropropsna 10.04

2.3.didilorogrop.ns(
3bromoropsM 9.7

CF3CCI-CCICF3

n.C5F11CFF2 10.4$

'oIein 10.10 1
otonaIdyde 9.73

mityt ozid. 9.00

viny$ methyl other 9.93

aIIyIsktw1 9.67

vinyl 9.19

I
I

D-39



TABLE XV

HETEROCYCLIC MOLECULES

turin UI
2.msthyl furan

2.furi$yds S.21

thy*ofurin—
6.21

1.160

2.dlorthiophsns

2biomathiophis 1.53

L20
ppTOIS

pflS
2.p4colin.

L043hw
1.044—
UI24.idn.
LU
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L.
C

TAILE XVI

AROMATIC COMPOUNDS
-

IP (iv)

benzc'ie L245
toIurs 8.8 EJ..
thyIbsnz,ne 8.76
prpy1 brins 8.72
i-pryibsnnne 8.59
n-butyl benuni Lu
ibutyt binzons ..SS 1$
t.butyIbitsni 8.5$
oxyisr 156
mzyrie 8.56

C 1445
rnwtylsns SAG

nirs 8.075

Ityvri. 147
.msthyl I!yTfli
ithynylbsnzsn 1815
rthaIins 112
lthyInth.I.n. 7.96

2y$riapdis$.n. 79!5
bipIyI 8.27

8.50ai. 8.22

WtOI 813

b.ruId.tyd. I
stophinoni 127
bsruwthioI 8.33

phenyl isocyanats 177

$
I
I
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TABLE XV1 (Cdnu.d3 1735.

MoIs

pMnyl othiocyarita 1520

bsiuoniulli 9705

nëvobsrwii 9.82

iflr 7.70

fbjoro.binz.ns 9.195

db.v.nS 9.07

bromob.r.ns 9.9$

do-bsizis 573

o.dithiorobsnzsfll 9.07

m.diobszsns 9.12

p-dth1ocob.csnS $94

1.thioro2.flucrobsnzsn. 9.155

I.dIoro3.fhjorob.nz.ns 9.21

1.bruno.4fkaorobsmen.

of $915

fn.fluaWIuIrls uls
frfhjOratOlUW4 9.755

odoiuto 5.13

mIootokair* 5.13

p.thIoowius 9.70

obrowkair $79
UI

p.wotokuw 1.17

o4odotokasns $52

m4odowhjsns 1.51

$50

bovffborid. 9.8$

o.fluoroph.noi 1.58
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(
TABLE XVII

MLSCELL*NEOUSMOUCULU -

P1ev) 1
thyI,ns oxid.

propylw oxide t0.22
DdiO*a 9.13

dimethozymethan. 10.00 W
diethozyvnithins 9.70

1.1.dimethozyvthan g.
proøiel.cton, 9.70

mathyl d*Ifid• 9.46 5ethyl di*alfids 1.27

dilthyILtfi 051
thioIatic acid io.co
acetyl 11.02

ibvtmids 10.55

cycIoC6M11CF3

nC3F7UCh3JCO 10.58 1
nrinylsilans 10.79

(CF5)3N 11.7 5
9.01

ph*s 11.77

S

a
a
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TA&Z XVIII

.ATIVE ITIVui$ P VAPIX.E GA
(10.2 iv L) toiizti

Sisivtty*
p-xy1. 1.1.4

.-xy1a. 11.2

10.0 (r*f stxdard)
10.0

dLst1 114. 10.0

..thyl '* 9.9

atyr Li
8.9

cLrb1 .su1iids 7.1.

iiuity1s 7.0

6.3

6.0

thy1 .thyl k.t. 5.7

'thy1 iac*,utyI kat 5.7

cr_1c. 5.1.

(86 aLu&cics) 5.0

vthyl th1d. 5.0

thy1 bocyaz. 4.3

icdii. 4.3

thy1 mçrtz 4.3

d1thy1 aulfids 4.3

illyl alcc1 4.2
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tABLE XVIII (ci.rn.d)

C Species
Sesit.vicy

4.0

vu.nera.1 spirits 4.0

2,3-dith1oroprcpi. 4.0

4 cyc1obex.. 3.4

crocia1dehyd. 3.1

acr1ez2 3.1

pyridth. 3.0

hythoget stilfid. 2.3

.thy1 dibrcuu.d. 2.7 1
n-octms 2.3

acetsldehyde ciu 2.3 1
C hc.e 2.2

phosphin. 2.0

1.7

allyl Chloride (3-ch1croprape.) 1.3
.thyl.n. 1.0.y1e. d.d. 1.0 1
acetic hydrid. 1.0

• pirs 0.7

0.7

- piChloZOh)*in 0.7 1
nicric add. 0.6

I pth. 0.5 1
citr.1 0.5

0.3

a
I
I
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TA&Z XVIII (ctirn.)

toiizati
S..str.ivty

scid 01

nitrog. didd. 0.02

0.0

0.0

sthy1as 0.0

E,çrsss.d in pç (v/v)
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L

C 5

EWiTC
If prob1 occt ii*i1e .tsthg the pccimizeti it is

rd.d thec the fo11arthg ble.sod.ng guide be fofl be.f ore
sulting the factory.
5.1 Ga.1 Aid to F1t c,a:it

Q'eck becty diti Recharge if n.iy (5ecti 2). Ttn the
1nstt . Look into the S].a Inlet of the probe txit. A violet lor

g1 fr the IN li&it ce s14 be cbssrv in eli. psitia.s of the de
witch the st&y porn itit. If tratabl. read.thp are obtainad a

Fob. cable or el.ccrical r.cti aiuld be d* prcb1. To check. )]4 the

probe icUy flex cable fir1y. tch the car far fed.s as
cable is sus.d. Izxivitha1 wirs in the reth*xc cg be chekad In a

( s4,4Iy. thk the codai rtor lifiar bard In probe.

ch e .sid.v. TgU. a fluctuar.iai in the reading y be notad
if a h or oth large thj.c: is p1'd In y cl. pr.Lry to the pioL

.s is iiel far Insttt zid will ic rulc in a in thet as l ma the probe is held .taciaaxy thil. is being UI
If the probe is held clam, to AC p Usia. orp

• be obmarv. If st• cm are to be esde in clam. F.tY to it
rh.{ effect i acs c be detnsd by the follaiIz procs. Z&
the thait in elecxiically quiet area in scay positit, ve

Instrtt to the qsticrab1. area thvol. If AC pithç is going to be
Fcbl. the tar (in the stay positiai) will indicate itte of

the

I
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3.2 Dt,kes1y of Instt
h. frctit it to T sit1a .d dia.rct

tha probe rto fr the rtthur tzit. 1ve * .
t±* bu. of d* probe (a.. Figs 8.) zsp the c in s b. m

cs.. probe shell In the odar, ar4 g.tly p.ill to sava .d cc d L
using fr the shell. Is sm top of cc d $itg
the g4 c j ct fr 1 isii. Ce JSt be takg

so that the i th th,..''t fail ag of l &esn't
sLid. a of 1 )r.win. -_ in

the of it; the iai th a.i1d fall in h• P1a ___ ——

the t of the l 4z id .1t slightly; tigiir 4U elide z
of the tathg. 1ifi bond c be r fr the l tair us
bly by zappIng the eiia1 itiu rvIx the r.taiiig ssr.

Tb rsusl* this zit, xat .li L b. into 1 ),ui1x.
Place it th top of l t'ii. dw'dx* to ka .. that

*tacta . properly a1i. Placa of a i th
cid r1acs * —. ea. 'fl Ma.d.d be ir'4 uly to 1.11

the .s of
?iathi .th pins mud, the probe il. Gfy slid. the us1y
into a prob. shell. ICI' usly Into d .h.11 as it ly fits

'.7.
.TrU fzti a,it to * T p $j{ •

the probe fr the rss.ut xit before diwsly ii cxt (... Fiz 10).
jack p1t. a s d. tt of cue

1ding 1naw by the bsr •r- case. - pm.r sLlply ard

t4 io]. p.el crt be rv.d by trsJi D ssm DC 'fl* r(r5
p.a1. thc].ixitht the ftrcd. switch. zo a sp pots is rwvsd in this op.rati

El.cica.1ly sc acting this 2e is si1., rince all ectits e uaAa
with )b1 ractcrs.
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C

12 Pin Cwvisct.r

•
j—•

UV .•

1?3G

C

r,.. s. e_.._g Pris d
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3.3 Specific Faults

( 1. lb rsspse in gy switch sic.ta Wiclti rr
A. &nk

(1) Tp inscnrw ridly fr side cc side. ?ter rdle sujdfreely. d retn to zo. -

1. Elecica.1. ri.cti to is brckt
(1) Qcic ili wires 1jj to cl.g the tac:s of

quik—dizcmect.i.

C. 3etty is letely dead I
(1) DLscurt batty — check voltage with a volt-o1

D. c2p fuse
E. If of _ above solves the prl. zu1t the fictoy.

2. ?t resds in Q( posit, but reads zo r*ar z'o foraUotks
A. P stply dfsctive

(1) Q& psr atçply voltages p Figure II. If y voltage is ouof sp.cifica.cizt, sulc _ factory. I3. Irt sistar ltfier has fail.d
(2) tare zo trol; sj3d deflect '/Ji as crro1 i.s

(2) Cm prob. lath txxisiacars s)ld be fully seated in sockets

C. 1z,ut siia.l ectii okei in prth. resic I
(1)a iru inced cira..t board. uld be fiy

(2) Qsd ts bs& aid, of printed ciriit board. All cc!Tei
stc,gd be solids xid wires akald tch otk object.

(3) O all wires in rea. f solid m.ctia.
3. 1ns: r.apda cQnectly in M2T OL /J S!Y. bu rc in

A. th.ck .... that light w.wcc is (See Garal Faults s.cci.)
(1) Q.ck high voltage atçply (sea Figure 11).

-- (2) ed of probe rve l. axl chad high iolrige lzç Cr:ac:
ring.

(3) If high volcae is presec ac all above points lj: sotce h3S
likely failed. Cazulc t* tactory.
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L Aft 'oftsgss iia.ir,d with prub wm.ctsd
mods iwitch m BATT CHIC position.

2. All ms.f'unts rsfwod ts oiod (padsZ.3aid27) .t
pad 21 msau.&,ad to pad t * pad $ to pad 1$.

PadS —11 to
-14 Volts
Battary *11.9.

- : 17
.180 to .181
Wits

118
•tSt..21
Wits

-9.5 t.-10.5

Figis. 11 Pwsr Supply PC Board

D-52

All Wltaqss Rssp.ct to G,siod
pods 8tag. pa sEtaqs ps 1ta pa 4tsq.

1 —5.7V 9 —12.2V 17 180V 25 0
2 GRO 10 —12.IV 18 —194V 28 0
3 GRD 11 0 19 -.6V 27 GRD
4 —IO7V 12 0 20 -97V 28 0
5 —lt3V 13 0 21 —14.5V 29 GRD
6 - —12.IV 14 0 22 —400V 30 GRD
7 0 15 0 23 0 3$ GRD
8 —12.2V 16 0 24 0
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IhI1 cp,.mic& nstrvm•ntatlon I d'.b ,)

S.ss
From: C,Dais: i2-1-?t
Suctia: So.rs Probsis) Csisbi*t,on Pt. 101 IcrLJ Et EP.IpjC- ArJD TiTii.fG- li
A Pt- 101.5/N gic..3 • MbtE.dIC Os *SCt rsaq on Sinzens
son twocroci uumotsis consinq. I&2. •Vlsmo( LZC.ei
oo.1S/N It,C,SJ sf0a_JL7 .vtoi
( '.tO7) r.atp. CaJibcst,an wa u.sm....4 a IIs:Th i& IV 1sf 10 01005 $UenI wa vias0 to 105 unit ir
rsiicrszso to os orsa isdinq on bsnzsrto. Ths II7 iv limo
0100s SUIWIOIY wa 10sf n.ctsa ano i0iirsd by szsrow
lOs unit and adiusong ins scm to i4ô to 'iso bsnzsfs dlrsaly.
Rszsrosng muss be c$ww.e0with every croos .mbiy wercnsns.

The oertinsns is . socm wi Tabis 1. Th unit s cat.Ovilsd
to read b.nzrs orsapt' for bosh 01005 sasmoss son in. sims
cieqaumoojis. It S itiioorscs to imots *1101,05 ismos
rnot Os wflwcMnqsd biIV.rs.fl 105 two proo s ins W101vi0u$1
irnolituers irs Isbiuts0 10 limo cuatit.

I
Tabfs I

Pcisr Probe 100
SuØyS/N *,Io 5/N (•V) (S/N) Pot Ssrssn. UNU

Mtc53 ______ ioz _______ ______ I00.0
9K.S.3 tIcQ ji7 3387 ______ ______
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CIrX 6( LAW PAS LIST

Pr No. Assb1v

1OOOOt ?rb. .U Au1y
100005A I
100006A T/Light Scs }bisthg
100007*. 11f4ar
1oooo

100009A Light Sxca (10.2 .V)

1OOO1 "0" Rir Xit

100011*.

100012*.

1000L3A

1000IM P &çply 1it
1OOOL & Cu. (both Mlvsa)
100016*.

100017k &
10001M

100019A

1OOO2 Pot (ipc)

4750-COO1A Pot (zo
100074 Fnb. aisi

S

D-56



SECTION 8
P1-101 RECORDER ASSY
ISTjCT)ON$

8-32 X3
FLAT lEAD
2

I'

C

I

(

ep.

1. i right rt of 71-1.01 ma..

2. tzt ru gt bstws cai* (zs, z8-32 X 3/8 lOflg C1IW
3. )bztt rdisr to bac1mt uith 8-32 X 5116 s s.çp1.i.
4. Ct hixnss. to p1 r of t.cQr. Inat r p1t into

sid. of caas. Irat rtd pin pi inco r tip j a blackpin pl into bLack
tip jack 71-101 frtt pl.

I
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— '•Th!—,.L (d ij
Pubhcatio, on Photoionizaon Avsil from HNU Srfl..vii

(1) Dril, J. N. arid P. Warnck, "Tb. Analys of m Lawes of Gs In Air by Photo
ionization Ma Spictromeiry." J. Air PolL Cont AD 23. 958 (1973).

(2) Dril, .1. P& and F. F. Spaziani, A Now lnsum.m for Continuois Monitoring of
Odorom Sulfur Compounds," prssen it ISA 'gtional Moeting, N.Y. (Oct 1974).

(3) Drloft, J. N. and F. F. Spaziani, 'Tr. Ga May,s by Photoionization" prsntad at
the ISA Mysis Irtrumentauon Div. M.itin, king of Pnmi., Pa. (May 19Th).

(4) Phooionizadon Detector for G Qiromo hi ntad at the PiUuri Corif.
on And. Diem, aid Sp.cvo.opy. Cevand (March 1978).

R.qusits for thses papers should be sent

Pubhc$tior Darunsm

C KNU SYSTEPL INC.
160 O4A*Lt T ST.
NEWTON HIGu.M, . 02161

(6 966-6690

Locot Pqr.serWt.

IL

(4o4qsI- 11,0
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ADC(PIDUW A

to

instruction Manual

for

Pd.1 P1101

PHOTCIOMIZATION AI(ALYZD

ION D4AMELCLEAM INC P0C1WRE

Although thi techn1ue of photolonlzatlon is not snilt1ve to moisture,
se electronic Instability cart be seen in the 101 portable analyzer as

the result of excessive molsturi. Th. following chart lists the symptoms
expected, the possible causes, and solutions: I

Pos1ble
• ( Symptom Cause Solution

Lou in sensitivity Condensation on Avoid extre
lnstnaent window tperature chanr"

* Accilmitize In.

strieflt to environ-•fit
Zero drift Condensation on

polarizing electrode a

ion cheeber is Clean ion chamber
dirty

To dun the ion chamber: (See SectIon 5.2)

Rove the Ion chamber. Reovi all four screws, swing screen aside, and
out the mesh. Using a Q-tlp, gently clean the cha.eber with ethanol tO £t.
move deposit . y In a vacuum oven at 90C for 2 hours. RHssble.

I

I
U
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C 1?3i'

}I&7 c- 101. S?ECIFICArIW rsi j53
Ca1ibraticr by S .D
Rgs: -1-. O2OQ1ZCCOffr7

, v'(I4,2.EJ) Lf,0 (u.7ev)
Lit So.w'cs 1ir*y: 9.5 sV________ 10.2 iV 2CC. U.7 iv_f337
Ssidviy:______________________________________________________

tici U.t:___________________________________________________

c'isorita:____________________________________________________________

C _____________________________

____________ (PPM) _______pP.8G. ,çj 41'-$3 L10.22J)
100,0

HF'JU PEF 5C,c

o'.7 (ii,tJ)
foo,o (00,0

7?,c
H".iU RF

('-
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— — - 1 4 . — — — — 4 — 4 4 4

DPI O.140PI
:700mV

005 pPI
SmV

p11 :0.OSofl
Mèliivofls 5mV

:0.05 p14'

SPECIFICATiONS
Input Imp.danc >2.5 x 10" otvns
Tolerable Sourca Raslstines 0-2000 msgonms
Ainpl$fler DrIft 0.5 p14 in 24 his.
Manual T.mp Compensation 0*01 00C
Sattsry 9 vOlt alkaline'
Panel Metar

Enmnm. Radng:
Humidity Range 0 90%
OpsrzngT.mo.Ranqe 15*045'C
Storage Tetn. Rang. O109OC

Ptyslcsl D.ti:
Dimensions 343anWz25.40x 10.2 H

(135W x 10 0 x 4 H)
Carrying lgt 1.8 Mg 44 .)
Shipping Vçt* 2.3 kg CS .)

INTRODUCTION
Thi F,iher Model 956 Aumet pH meter is a ponle. ballsiy-powersd wisvumsnl intended for field
wlWs rougn naMing can be iX$)1CIPC WI0 *tirS •leinC pc is n *v*ilabli. Mounted on me frcni—an wis urrs operanng nuO*s used to ill s msJring l'.fi0n (pH or rnVL to stanoar
insutimeni with * buffer acluXn. arid t, mpsnsate for sanis ssnersre. The meter is .ausou
8NC and pm input ais. A threaded i.acat aQGpi$ eu oiocuj. suppon rod. Th. miser moment
associated arw are mourned on the rear of Sw panel, and can be mØet.Iy removed fran me
forservice(and battery repfemeflt) by snnply removing four wws.
The MoosI 956 is powered by a suppOid 9-volt alkaline batWy with an ogersong life of agploxwn*
hours. The wIso'wTlent .mploys advanced OOerIXIlai amplffier input rcuiü Uius using to aovantage
latest in ucnnotogy for optimum reliabildy ana trcuOierfne service 1 ins most demanaingennen

'WWn 2 pH i 01 stand ardizabon.
'Appsox:mars.y 100 Ivs. op.rabng bm..

11
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r Acumet Moi 956 iS Snippec a singre Canon containing me items "steø eIow While unoacxiflg.
sacn item against the oacxing list it a snortage •xist. notify your reDre5.nIative. ;i*ng tne n*me

nd iumosr of irte missing tern. Also be sure to COfflØII4S and return the warranty cara iocatio at the rear
of his manuaL

NOT!: In the event that shiop,ng oamag. na bun ritain oac4q
inta with the unit and file a caim with thi firiaj carrier. Usuaft the Sum will in an inspector to ascii-n iiD

Quantity ttsm Cat. No. or
Part No.

Accumet Portabl. pH Mew Assembly 6936$
Containing:

1 ACCUmit p11 Mew 13-620-956
Bearer. lOOmL 4151
PPf9 Botiti 31222

1 pH-4Boffle 31223
1 Tharmometer 31142

Suppofl Rod 41631
1 Electroø• Molder 19941

Battery 403$?
Combination Electrode 13420-lOS

I Ins VuCbOfl Manual 6936$

OPERATING CONTROLS
Prior to using the Model 956. become SWTUIIar wilti the lOCatiOn and function of each control and conn.clor.
All en ocateo insioc the case ts.* figure 1) mo sri ouscnbsd in detail below:
Readout Meter. An analog meter with aOH scai. covering 0-14 pH unlts. and a millivolt scale covering

100 millivoltS. Th. scales are graduated in 0.1 pH and 10 millivolt ncteiiients. respecIivel anO are mu-
rorsd to minimize parallax errors.
MechanIcal Meter Zero. A screwCriver adjustrnsnt that mechanically zeros the meter pointer. With them
str%snerfl sitting on a flat. level surface, the adusUnent -st be mad, with the FUNCTION s.i.cior In the
OFF position to avoid electncai 0.5 lection of the posnisi.
FUNCTION Selector. A thrue-gosition rotary swvtt used to diswnnect battery power (OFF position) when
measurements are not being taken. and to setect the operating mode: pH r pH determinations and MV for
m.Idfl musursmsnts.
TEMPERATURE Control. A potentiometer that hjncXns only m the of4 mode to compensate for the effects
of ioluDOn temperature on the electrode. The control is continuously variable from 0' to 100C with a scale
graduated en 2' increments.
STANDARDIZE CorwtoL A multi-turn potentiometer that is used in pH determinations to set th meter to
the pH vakis of a buff ii solution. thereby compensating for the dlftersncss In the zero potential of electrOde
systems. In millivolt and rsdox measureinents, the cOntrol establishes the millivolt zero reference point on
the mew.
INPUT Jack. A jack that receives the BNC lead from the cornbnabon electrode, or any lead train an mdica
ton electrode with a BNC connector.

NOTE: ltan indicator electrod. with a pm jack is to be used, the pen jack adapter Cat No. 13-620-490
should be connected to the meter.

REF Jack. A jack that receives any single-lead from a reference electrode with a pin connector.
Support Mourslng Socket. A threaded socket (imm.aiately to ngrn uS TEMPERATURE control) which mc-
ce the electrOde suppon roø when instrument is in operation.

8-5



Figure 1. Contiols
.L

BATTERY REPLACEMENT
The life expectancy at the supplied alkaline power call (Eveready No. 522) is approximately 100 hatts at
total operation. if Instrument usage doss not exceed 4 hourwda Low battery power is indicated by a s
of accuracy erratic indications or no meter deflection en me FUNCT)ON selector is sit to me p11 or MV
positions. A more accurate check can be made using a battery When so oosng. a reading of 50%
(4.5V or eu on a 9V battery) WMJIGaIS$ that me battery Wiould be repteced.
ldsait thu battery should be replaced with in Eveready No. 522 aaIins r cell such as tfl*t suCOfl'
with me msrijment. Plowever. man emsrgenc a s*wiØw 9-volt VLteIator radio battery (No. 216 Or 2C
may be used — but with a considerably snorter life exosnc b4dinafty. if a trarisiator radio baoecy i
allowed to remain in the insuument beyond ita useful te. bary leamags could cause damage 10 IflSJVV,
meter circuitry.
When replacement is reguired or when it is desired to chii the baftry with a cflec*ir. perform the
following:
1. Set FUNCTION selector to OFF
2. Unplug electrode leads.
3. Remove .e.cuoa support rod.
4. Remove the four screws (2 along each side) securing front control panel to C*tT)'flQ case. men kII

up and out of case.
5. Unsnap connector, then remove battery from holding s.
6. Check or regi baflec then reassemole insmiment Dy generally r.v.rirng stepS 1 tflrOu9t 5.

PRELIMINARY PROCEDURES I
Prior to making a pH or millivolt measurement, the mechanical zero of the meter must be checked and tr*
electrode system must be property installed.

I
I
I
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checking and Adjusting Meter Zero
Bslore initial use, the michanscal zero of the meter movement ?ntj$t jØ it necessar. ad-
ptd. The IIIIWr po.nier ShOuld inote DreasIty 7 OH br Zero flilNfis) with me FUNCTiON wecio s.i
to OFF If the abowi conditions are not met. Idjust the MECHANICAL ZERO. using asmaM creriver.
ur $piCthed moication is obtained.

Installing pH Electrode System ____The Model 956 is sippI4d with a pIastic.boay combination elecfrode that is ssøic*aiIy suited to the ruggec
ndthons usoc*atea with field wont. Thi INPUT arid REF jacks will accommodate au Other tfldiCat( and
rerenCS electrodes mat employ BNC and pin cable connecnt. raspswety. TheSupplied e4CUQO1
holder contains openings for one or rwo Standard size i4icUode caps.

NOTE: At this point the electrodef s) should beproperly coniJud according to Insmcnulacturirs
'ns*ruceon

To install U'i*ipplled conibstabon electrode. perform the foIowiig..
1. Unsnap me support rod from Its molded case companiuisnt — sciw (ctockwisI) the U.readed end

into the soclist in the msr paisi
2. Install electrode holder (see FIgure 2) on support rod by deprssing plate on underside of holdsi slidinç

holder onto support rod. end releasing plew
3. Remove me plastic cot from the tip Of the electrode.
& Slip electrode body into slot on either side of holder end it unbi cap firmly seated.
5 Observe that FUNCTiON selector is set to OFF thin remove shulbng cap from me BNC jack.
5 Insert the round BNC connector pack OritO the INPUT jack.
7. Check etectroøe system efficiency by standardizing in a buffsr of known value and measuring in a sec-

ond buffer by generally following me StandardizIng InsVwnsi* and Performing pM Det.rminations
procedures in me OPERATiON section.

I The electrode is now installed and ready for use (see OPERATiON sictianl. When not in use stO tfle
lectroae as oir.cad by the following procedure.

OPL. IA11ON
Ssparats procedurps vi provided bel for standardizing the irismanent for pirforrmrig pH measure-
merits, and for performing miuivoft measurements. Note that in all the procedures that follow the FUNC-
lION selector Should always be w the OFF position when wnmarsJig or removing me electrOde System
hun solution. This practice avoids meter fluctuations that may damage the movement Also the FUNC-
TION selector must always be sit to OFFwhen the uls*rjment is not in use to avoid unnecessary battery

9-7



Standarthzlng Instrument
The MG3sf 956 calibrated at ote factory to 'nOati me Sza OH Of sofunons measured at 25'C. ung a
ei1SI tI.Øiuii(teIbQ tile theOretical poisnoat Of a 100% int system powsveq me actua,

..i svos system vanes Sgrltty from Ole thsoticaj Vvft the cahbra Doint Pot
reason. the msmansnt must be sta.ndarazze prior to psrtoniting one or a sines of pi Oils ir%abon
The Mobil 956 s standitOzzeG as tollow:

1. Sit up electrode system as descnbid Under Installing pH EM1re System.
2. Place a butter container directly under me ecuoas system. thsn lower electrode system into bufl•r

NOTE: Always sfluat. Outfit aria sampl. containers in case comparoyi.qtt poviai to avoic carnage
from soffl.ge.

3. tmmsre the sucpbsd th.rrnom.wr into the O1lit solueon.
4. Allow at least 2 minutes lor me .s.ctro ana buffer sysserne to reactthermal eGuiJIbr7um. then set r

TEMPERATURE control to match the thermometer
& Turn th FUNCTION selector to p. 1.
5 Adust me STANDARDIZE anhroJ ur the mew mcas the exact 014 of the buflit u Oetsrvnin.d

from a butter pH-veraus. table (UJaIIy sued by lie buffer man tacturit).
NOTE: Due to th* high .mp.óanc, tharacIsnatica of Ste glass meii.ni. meconrieng CAble Cf
ilearoøe Should fbi be moved or touched while m.aswemeria are being pef1orTnec Otherwu.uns
b1 meter wtions may result.

1. Turn the FUNCTION selector to OFF
S. Remove electrode system aria thermometer from the buffer. annnsi men with distilled water

Performing pH DeterminatIons
Proper use anø care of electrodes are fundan,.ntag to adis.vtng resae pi-i o.term,nationt. Ther.tor.. a
instructions supplied by me elec!roo manufacturer should be carefully loflowec.

th ffie pperty pH m as follows:
1. Be certain mat FUNCTION selector is set to OFF
2. Place sample container in case compaJst,nt duectiy .maii men iower .1ecod.

system into UmPIS solution.
NOTE: Always gmp rn mparei pro ge from spillage.

3. Ptacs the sspiled thelmomet.r mb the sample. aid aaow at lust 2 minutes for 51SC1T00 System
simple solution to reach thermal epuilábnum.

4. Set me TEMPERATURE CUriIYCJ to match themiometer widbon.
5. Turn die FUNCTION selector to pH. and read the pH value of Vie wnoie dir.cdy from the miter.
S. Turn the FUNCTION selector to OFF
7. Remove iliceode system and thermometer from th, simple. ananns. them with dsstiued water
I. Repeat stepe 2 through 7 for remaining saropas.

9. Upon completing final determination each day, be certain that FUNCTION selector is in OFF posmon.

I
I
I:

I

I
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Performing Millivolt Determinations
The Model 958 a ocrivensent tool toe measuring stecimos polsrmal ano 'noicaung results over a - 700 to
+ 700 nvo5 rge. There is rio nec to s*attoarz. V" instfl.sminl with a buffer or ocmpansals lOt soiij-
on llpsrasjfw. Readings Can tie ta*.n as soon as me rivilivaft zero reference point Is .staoasried. *11??
ito further standardizatIOn necessary.
Aastmirç that lh. electrodes are conditioned arid installed according to instructions from mwijtactursr a
nullivoli measurement is mace as follows:

1.8 certain that FUNCT)ON selector is set to OF
2. Connect me shorting cap to the INPUT jack.
3. Turn FUNCTiON selector to MV position arid adlust STANDARDIZE Controliil'itiI meter indicates zero

millivolts (or any other desired valuiJ
4. Turn FUNCTiON selector to OF remove jumper. and connect sectrode Ie. to INPUTand REF

5. Place sample container it case compartment darecity ben.ath electrode system. then lower electrode
system into sample solution.
NOTE: lJways locals sample container in compartment provided to avoid damag. from spillage.

S. Turn FUNCTiON s.ier to MV and rad ilecInCal potential 01 Poion directly from meter
7. lljrn FUNCTiON selector to OFF
S. Removi electrodes from sample and rinse mem with dlstied waist
9. Rpaat stspa 7 through 10 toe remaining samples.

10. Upon completing final dewmln*tion each day, be crtain that FUNCTiON selector is in OFF position

SERVICE
Solid state components and easily accessible assemblies simplify servicing of the Model 956. The following
information is given to aid auahfied service personnel and help msnsinizs downtime. The information in-
ckides a brief circuit description, a troublssh000ng guide. proceourei to check instrument performance.
jff•r accuracy etectroas system efficiency, a procedure to rem the meter panel, and calibration and
theclung procedures. Also irickided at the end of me manual are replacement parts and a schematic. In
aødWon. Fisher SOentific Company maintains a company wide lnwwrisnt Service Division with fully staff ec
service centers to assist with wy service protiuente.

Understanding the Circuit
A single, operational amplifier it te Model 956 circuitry provides the necessary high-impedance input as
well as the amplification rsauved to dnvs the analog metet This and the use of three diodes n the reler-
Inca Circuit tscilitates meter indication of either polarity as well as excellent battery voltage stability over tte
entire instrument range.

4
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Troubleshooting Chart
flUte rumint is not operating property. stec? me SYMPTOM C*gory irOQ(4mejf'jflOfl ano OfOCilO 10 CflICX me PROBABLE CAUSE ateu given unoer t?te caie, —
lalung proper CORRECTiON action as dwectsC.

LNOT!: Th. MdeI 956 iS. DfeCISlOfl. e4ecti'on*c instrument ano shoic onty tie Sit'ICid by comot
vned personn.

Symptom
1. Miter pointer does

not resoono to any
UNCT1ON switch
position.

2. Cannot adjust meter
to indicate pH of
buffir for
standarthzation.

4. Muir indicates me
same pH in any
sotution.

5. Ruutts IncorTect.

Probabs Cause
1. Banecy d.t.s.
2. Oven cir.s1 in mstsr.
3. Detective FUNCTION swit
4. D&.ctivs STANDARDIZE coneol
5. Detective Op Amp.

1. Ecuod.
2. Buffer detective.

3. De$ectivs input rctat.

4. Electrode riot prooerty imrnered
In solution.

5. No sOfutiOrt in reference cavity of
itiCVodi.

5. Ampht,sr detective.

1. Elecwode defective.
2. Defective input arcuit
3. Defective FUNCTiON safecc
4. Solution being msasurid is Ufl

buffered and .xoe.d to
1. pH.sensmve section f ifictrode

cracked.

1. Elecuode defictive.
2. Buffer dsfictivi.

3. Amptifier not Operating propmfly
4. Mif it defictive.
5. Elecvoslatic charge an meter

glass face.
6. TEMPERATURE Control knob

misaligned.

7. Instrument out of calibration.

CorTecttv ACtIon
1. R.giaca battery.
2.. Ripiace mew
3. R.ptace FUNCTIOc.j swilct
4. Reolac. STANOARrtIZE trO

1. ilecV.
2. Raee sftSC.

3. Perform a$ steos under
mg ftstrumei1 P.omtenc U
lest talis. as ctrcun nvnuut
em tow voltage artmmsw.

4. Ma.k* sure of ei.ctrooe ,m
msrsiøatlsaztons inch.

5. Add ff0 solution 10 rstirenca
ity (rE,nge4-htiid ondyj.

6. Rpace Op Amp.
1. eo4m.
2.(Sant.as2and3aDove
3. Regiacs selector switch.
4. Use prover technique for me

ump unbuftersO Solutions.

1. Ragisca eliUdi.

1. Rsptace ifeiDulM.
2. Reptacs buffet Also see CMck-

Wig Buffer Auracy
3. Rit%e Op Amp.
4. Replace meter.

S. Apply anti•static solution $0

fees.

S. Realign knob as directed
Calibrating p44 Scale and Tern

7. RecaJ.brat. a.s directed under
CalIbration Procedures.

. Meter pointer drifts.

]
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I
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checking Instrument Performance 1/d S
WPle pedormirig the following procedure. lire should be huh. if an dnlt inc fluctuatiot, n 1h meter
needle in either Uie pH or mV moo. Th. presence of drift anojor fluctuation indicates an instnjrnent Otect
Wument p rmance is checked as follows:

I. Connect snorting ceo to thi INPUT sack. (This shorts ustnjment ifut.)
2. Set FUNCTION $eiector to pH position.
3. Set TEMPERATURE Control to 25C. -
4. Adjust STANDARDIZE Control until meter indicates 7.0 pH.
5. Turn STANDARDIZE Controi to full clockwise and full Counts cfoclcwisi positions: meter should indicate

ai least 4.0 arid 10.0 H respectively.
NOTE: This demonstrates that STANDARDIZE Control has Sufficient range tocompensate for trie zero
potential of electrode systems.

S. St FUNCTION Selectorto MV.

7.11 should be possible to adjust STANDARDIZE Control until meter indicates 0.0 milhvottS (center Scale).

Checking Buffer Accuracy
The most practical way to check buffer accuracy is to substiMs a questionable bottle of buffer with a h-esri.
unused bottle. Some buffirs deteriorate with age, but Contamination is the pnnCipal Cause Cl inaccuracy. A
common practice is to regularly use two buffers — one as a working buffer and one as a check buffet

Checking Electrode System Efficiency
Once Instrument performance and buffet act..uracy are found to be satisfactory, check efficiency of elec'
trooe system as follows:
1. lng comosnation electrode.
2. Obtain two buffer soiutions that are severalpH units apart in the 3 to 10 pH range.
3. Standardize the instrument with one of the buffers (as directed by Standardizing In$trumer orocedure

given in OPERATION sicIlonI.
4. Determine the pH value Cl the other buffer (as directed by Performing p11 DetermInations procedure

WI the OPERATION section
NOTE: The resuft of this delerrnination should be within 0.1 pH units of the known buffer value. f it is
not. repair or replace the electrode system.

Removing Meter Panel
Most service procedures, such as battery arid component replacement require that the meter panel be
removed from the case. This can be accompished quickly and assily as follows:
1. Set FUNCTION Selector so OFF
2. Disconnect e4rocle system from meter.
3. Remove electrode and electrode holder from support rod, then unscrew rod from meter panel.
4. Remove the four screws (two along each side) secunng meter panel to carrying case. men lift panel up

and Out of case.
5. All components are mounted to rear of panel and are now easily acci'ble for service.

Calibration
The Model 956 is factory cahbrated to perform wIthin the stated pH and MV specifications. Under normal
onditon*. this calibration will yield satisfactory results over a long time penod. Howevet it is recom-
mended that the instrument tie recalibrated annually or after any circuit component (except battery) has
been replaced. M internal componentview of the meter is shown in figure 2.

B- Ti



Calibrating Millivolt ScsI.
The mflkvofl scat, cai raise as fodows:

1. rform stsgs 1 through 3 under R.mavfng MiSer PwL
2. Remove vie four screws (two along lath Sloe) s.lrmgmew penal to case.

NOTE: Fcr calibration purposes. it not necessary to rsn penel from case SIfl ciJibriting P.
borneters Sr. asss'ble by ftInQ P51* up from left s

3. Che and it necessary. adjust the mew mecharce zero as descte under Chec*dng and Ad jul11

4. Connect vii supplied shorting cap to the INPUT p.
5. Turn FUPCflON Selector MV position.
5. AdiUSI STANDARDIZE Control Uflfll meter lfldIClIS$ szy 0.0 mV. then return FUNC11ON SelectO4j
7. Remove cap from INPUT jack and in its piece. cornwa a rrNáv source with a.aracy of 0.1% or

better
S. A4ust nt*vol% source to produce an output of • 500 mV.
S. Model 956 should icate .s. 500 mV. It not. rsadji R2 on ar.st board until ' 500 mnsthvOlt vldiC3UOl

IS Obtained.

NOTE: Positiv, deflection of meter is to the IlflOf the 0.0 center pusition•
10. Reverse potanly of millivoit source.
11. Model 956 shoulo indicate - 500 mV. It not. readuet R2 until th meter indicates midway betWe

— 500 mV and the incorrect negative reaGing.

I
1

I
B—12
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CalIbrating p11 Scal. and T.mp.ratur. Control
The p14 vaia 01 a scfubon is generally OsoenOint uoon tiffloeratura: Pianos. the accuracy of a DPI SC*is s
dependent upon sw accuracy of me TEMPERATURE Control Conssgu.ntty, both thesi components are
calibrated Wi conIjrcborI with Sich Other iS tollows:

NOT!: It I recommended thit the my calibration Procedure be comPleted before calibrating ins p11
fs. Therelors. u p(5Øi given bslOw assumes that meter panel is not secured to the case anc
that the millivolt $cijrs is sUO connected to th INPUT jack.

1. Set rTwIlivolt souros to 00.00 or disconnect souros and connect iomng cap to me INPUT-Tack.
2. Turn FUNCTION Selector to pH and. it riecsssar readjust STANDARDIZE Control untilmeter ldscate

exactly 7.00 pH.
3. Retail TEMPERATURE Control to tuft dockwiss and full counterclocxwtse posmons. Knob pointer

should approxin"etsly align with the 0 to 100C scais maflungs. I riot. 'oosen me two swo setscrews
and realign knob until above weahc*tions an met

4. Set TEMPERATURE Corerol to 25C.
5. Connect millivolt souros to INPUT iack (if disconnected in step Ii and adjust millivolt Source to supply

an output at +295.755 miulivolti.
6Th. meter should indicate 2.0 0.3 pH. If not. adjust RIO an st board until correct indication 'S

obtained. -

7. Reveras polarity 01 mivclt source.
S. Mew should indicate 12.0 0.3 pH. If not. readjust RIO until nwssr indicates midway between notac

reading and correct reading.
NOTE: If desired. Model 956 pH scale can be calibrated using tiAteis. In this ciii. irument ShoulO
be first standaroized wøi a pH 7.00 buffer and thin calibrated using a pH 4.00 and adjubng Rio.

9. Reassemble instrument by generalty reversing steps I through 3 under Removing Mite Panel.

Replacement Parts
The reptacemem pans, aiong with their location drawings. are provided in this section. The section is ar-
ranged in assembly to subassembly breakdown. That is. the highest older assembly acoe"s fist. followed
by uti subassembly make up. Nan-held repainabk - usemblies or stibsisemblies are not broken down into
their component pans. Nose that parts information is only valid at the publication dale see back cover) of
this manual, arid subsequent revisions may have occurred at W pibVon.

B- 13
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I. SPRCI?ICATIONS FOR DIT-IS C

Ranges PITU 2 Ranges: 0-20, 0-200 NTU

Linearity C. or —) 1% of Full ScsI. on either rang.

Repeatability , or -) 1% of Full ScaL. on either rang.

Sensitivity 0.01 NTU chang. on 20 rang. -

Response Virtually Iu.diste in all ranges

Pow.r SuppJ. 6 Volt battery. 2.8 asp hours 115/230 VA, 50/E
Battery Charger

Controls Combination Rang. Switch for: ON/OFF Rang. S.l.c
R.f.r.nc. Adjust

Recorder
Output 01aA adjustabl•, 100 aaxiaua r.sistanc•
Reference
Standard 0.1 NTV Nominal)

Dimensions 11 x 9 1/4 z S 1/2
(27 cm) x (22.1 cm) x (13.5 cm)

weight 4.5 lbs.(3.05 kilograms)

II. IS? OP STANDARD ACCISSORIU

QUANTITY DISCRIPTION

1 50063 tnstruction Manual

1 60002 R.f.r.ncs Standard 0.1 PITU (Noaina

1 10041 Battery Charg.r 115 V 60 H:
2*

70020 Battery Charg.r 230 V 60 Hz

2 50050 Cuv.tt.s complet. with screw top

1 50009 Light Shi.ld

1 70825 R.corder Plug

DRT-15C (S/RI)
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IV. OP!RATION AND DfSCRIPTION

rh. EPA recoms.nds that cuvett.i used for jnstrusent es1
or staple •easiaresent be satched or ind.x.d.

Per scurats seasurseents in the low range rotate the cuv.
th. well to obtain th. •iniaua reading. Mark the euvette c

th. adhesive dots provided and the instruaent so that erier
of the cuvette will be identical each tia. it isplac.d i

instrusant.
To operate the tuzbjdi..t.r, switch to the 20 rang. end
the Reference Standard (0.1. NTU) in the optical well.

With the light shield in place over the well, aajust the
ence Adjust knob to cause the a.tsr to read th. reference
dard value en th. scale. The unit is now r.ady for use n
ring..

To sake a seasuresent of a saspi., clean one of the cuvette
fill to within approxisately i/2 of top with the staple.
the top on the cuvette and carefully clean th. outside surf
the uvette with a lint free viper such as iswipes. Plac
sasple in the well aad place the light shield over the
Select the appropriate rang. for best readability.

If the instru.ent has been subjected to cold (below 10 d
Celsius) and then brought indoors, it should be allowed to
up before use, since condensation say for. on th. various 1
This can be sided by leaving the case open and the instruse
for approxi.ately a half hour.

(

V. RECORDIR OU?PUT

The DRT-15C is shipped coaplete with a 0-1 mA Recorder 0
The jack is located en right side of the chassis (refer to
figure 2). To use, connect the i/Se miniplug provided to
recorder. Adjust RU to obtain a full scale output easpatib
a full scale reading on the DZT-15C. Once this adjuitser
sade, the DRT-15C will always be set up for this recorder.

DRT-1SC (9/U)
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VII. CALI!L&TION PRCDUR!5

A. STANDAID PORMAZIN SOLUTIONS

Calibration of this iristrusent is based on For.
aatertal which can be aad. by synthesis and re
z.p.at.dly within one p.rc.nt. When prep.rLy sx.d
unifers in the nuaber, size and shap, of its partici
•aking it an ideal turbidity standard. The unit of
and thus th. calibration of this instrusent
Nephelosetric Turbidity Units (PITy) based on Forsazi

Calibration sasples say be obtained by diluting
stock suspension zsirig _Turbidit7_Fr..N water.
stock susp.rtsion say be prepared by th. user (R
A.W.W... Standard Methods, 14th Edition) or t
purchased in kit fors, HF scientific part nusber 500

Each kit contains:
-- 1 liter of 4000 NTV Stock Suspension
-— 1 Gallon (3.79 liters) turbidity—fr.. water
-- 7 Saspie cuvettes (28sa), with screw caps
-- Instructions for dilution
-— 1 200 l Pipette

Th. following table lives the recossanded dilutions
stock suspension. Be sure to adeouat.lr j thi
suspension prior t reseving a portion for dilution.

Pipette aseunt below in .1 i
Forsazin Standard 200 .1 flask and dilute

PiDettes Required in NTU's with 'Turbidit-fr.e water
9.1 é 1.1 in 1/100 198 9.9.1 of 4000 $TU stock suspe
9.1 & 1.1. in 1/100 19.9 9.9.1 of 400 NIl) forsazin dii
1.1 in 1/100 20 0.95.1 of 400 NIl) forsazin dii

The equipsent recossended for the sbov. are:
1—1.1 in 1/100 i'D pipette, 1—9.1 TD pipette, 3-200.1 volua.tric
Tb. 400 NV) forsazin dilution can be sade fros 1 10:1 dilution
4000 PITU stock suspension and should be made prior to saking
darda.

NOTI: 1. When the prepared sasples start to flocculate, they ar
unreliable and fresh ones aust be ssds. This will occur
rapidly for the lower value diluted suspensions.

2. The value of Turbidity-Free water is approxisat.ly 0
This value has been added to low value dilution, i.e., 2.
includes 0.1 NTU for water.

DRT—1SC (9/88)
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IX. MAII4TV4ANCZ 1'?3t
The DRT-15 is not designed for field servicing. lj zh
r.turn.d to your local distributor or to H.F. scientitic
service requirements. Tb. exceptions are aatteg4 a
Assembly replacement. This can be dons in the field prov:
new battery is hooked ap in the same manner as the
replaced. -

A. AATIKRT RPL4Crr
Should the battery (HF catalog #70006) fail., it cart b
replaced. Make certain the instrument s turned off.
all th. accessories in the foaa boldsr. Next, reso
foam holder by placing fingers in the cu'ette boX
pulling th. rear of the foam forward, then up. T)
phillips head chassis screws should be be removed.
th. chassis from the case by sliding the chassis all
to the zight then pulling up. Tb. two screws on the
side of the chassis need to be r.aov.d now. This will
for the removal of the battery clasp and the old b
Replace the battery by reversing the procedures de
above. When connecting the battery, be certain th
connect the red wire to the terminal marked Cs) a
black wire to the terminal marked I-).

B • LAMP RtPLACKM
The lamp source (HF catalog #210543 used in til. DRT-1:
an extremely long life. Before replacing the sap
certain that the battery is not in need of a charge
not defective. To replace lamp remove the chas!
described in battery replacement. Remove the lamp w.
TB! terminals numbers 9 and 10. To remove the lamp.
th two set screws on the outermost barrel with a 5/6.
wrench and pull the iaap straight out. Replace the l
the reverse order. sake sure the lamp is pushed all ti
in. The set screws should be snugged up; excess pi
could damage the lamp. Replace the chassis in the cas
recalibrate as described in calibration procedures.

DRT—15C (9/il)
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INTRODUCTION

I

The Mflhipore'Hazardous Waste Filtration System (Y130142HW is used in the

toxicity determination of a solid waste in compliance with the Resource

Conservation and Recovery Act (RCRA). This system has been designed to allow

for absolute filtration and separation of solids from ligutds by pressure
t

filtration. The 1.5 1.. extension barrel; top and b tom plates; underdrain

support; filter support system; relief valve; and connectors are all constrt

of stainless st.•l. To avoid extraneous contamination from the holder assefr

itself, all surfaces of thi components (exposed to the test sample) are

Tefloncoated. The IC connections of the Inlet/outlet of the system allow cr

ease in removal, cleaning, and maintenance.

I

I
I
I
I
I
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Hazardous Waste Filtrt1on System
Cat. No. YT3O142HW

AVAILABLE

NAWP14250

DAWP 14250

AAWP 14250

AP15 12450

AP2S 12450

COMPONENTS

,I /3'ii
Handwheel Knob (3)

T.C. Hose Connector (2)'

IC. Silicone Gasket (2)

Tri-Clamp 1 1/2' (2)

Vent Valve'

Assembly Top Plate'

Silicone 0-Ring

Teflon 0-Ring (2)

Screen Support, 142i,vn.'

Underdral n Support'

Allen Hex Key, 3/16 (not shown)

*
Assembly Bottom Plate

Leg Bushing/Socket Screw (3)

Handwheel Wrench (not shown)

Literature, OWl (not shown)

Cylinder, 142em.'

Cylinder Extension Post (3)

'Teflon-coated

ACCESSORIES

T.C.Gasket, 1 1/2'

Leg Cap, Rubber

0-Ring, Viton'

0-Ring, 1CR-treated Buna-N

PVC Tubing with Clamp, 1/2' X 10'

CTAL0

Y22

34C

10/pk YZC

4/pk 'Y22

YY22

aI I 4%J

YT30

3/pk YY22:

vr

3/pk XX4Z(

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Cr3-

FILTERS

O.45um HF-Membrane,
142nn (pk/50)
0. 6Sum hF-Membrane,

14b (pk/SO)
0.BOum HF-Membrane,
l42nin (pk/50)
Glass Fiber Prifilter,
l24nin,'Flne (pk/SO)
Glass Fiber Prefilter,
l24nin,'Coarse' (pk/50)

10/p k

3/pk

4/p k

5/pk

YY20

YZ2

Y Y 22

YY40

XX67'



I

ASSEMBLY OF EQUIPMENT
[

1. Remove handwheel bolts from top of unit and remove top-plates of holde'

assembly. Install Teflon 0-ring in the groove at the base of the r
stainless steel cylinder. Examine under-drain screen to ensure that :e
radial spokes are down. Then replace support screen.

Weigh filters and prefilters to be used or use average weights of 142 i1
filters listed below:

f

Filter Prefilter

AA O73g AP2S 2.64g L
DA - O.79g APIS - 1.04g
HA-.0.88g

Wet filters) by floating In pan of deionized water.

3. Place required filter(s) on base support screen. If more than one fil:er(

required, place HA filter on screen first, followed by the other filters)

increasing pore size (I.e. DA, AA).
I

4. Center the stainless steel cylinder (grooved end down) onto the membranelc

assure that an even seal is obtained. I
5. Install the APiS prefilter (If needed) followed by the AP25 prefilter ,ro

sides up) by lowering through the cylinder top onto the membrane(s). The

prefilter nay appear oversized, however, it will abut the sides of the
cylInder. 1

5. Place top plate of the filter holder on top cylinder rim. The red sio'
0-ring fitted into groove of plate should seal evenly onto rim. Replace

handwheel bolts to top of unit and screw down evenly and snugly until wrist

tight. Additional tightening must be accomplished by means of plas:!c

provided.

7. FIt the PVC tubing over the Tri-Cloverhose adaptor and secure with ncse

Attach other end of PVC tubing to a nitrogen tank regulator outlet ana sec

with a hose clamp. Put aside until you are ready for step (2) under

Preparation and Filtration Procedure.

I

I

C—
I



1'?341.
SANPLE PREPARATION AND FILTRATION PROCEDURE

1. Take a representative sample (minimum size bOg) of the waste to be ese

2. UsIng a funnel, pour test material to be filtered into the unit throun

Tn-Clamp opening . Attach the TC hose adaptor (fitted with 1 1/2" gaske

the TC connection of top plate, using the stainless steel IC clamp provia.

3. Place appropriate receiving vessel below IC sanitary outlet or atac!

to IC adaptor and run hose to appropriate container.

4. Slowly increase pressure on nltrgen tank. When liquid flow begins from o

of assembled holder, 1n.d1ately turn regulator valve handle a few turns

lower pressure. Bleed air from top-plate vent valve slowly until pressur

gauge reads between 10-15 psI. Close vent valve and (if necessary) readj

regulator valve to set pressure between 10-15 psig. Continue filtraton

flow ceases.

5. Increase inlet pressure stepwise in IC psi Increments to 75 psi and conti

filtration until flow ceases. No leaks should be apparent.

6. Shut off pressure from nitrogen tank regulator outlet valve, then open ye

valve gradually to release pressure from cylinder.

7. Remove inlet IC hose connector and handwheel bolts, then remove top pata

extension cylinder of holder.

8. Keep the liquid fraction under refrigeration at 1-5°C (34-41°F) for ftur

analysis. The liquid should be clear of particulate material.

9. Remove filters, prefilters, and solid cake material. Prepare the solid

material for extraction by either grinding it (including filters and

prefilters) to pass through a 9.5 in (3.8) standard selve or by sub.ec

to the structural integrity procedure outlined in the Federal Register.

*Feaeral Register, Dec. 18, 1978. Vol. 43, No. 243.

c-S



10. Weigh the ground solid material and subtract from trns te we'gnt of :-e

filters and prefilters that were used, (Step No. 2 under Assembly of

Equipment). Measure a volume of water at 4°C that is equal in weight

material previously collected. The figure obtained is to be applied

procedure in Step (15) below.

11. Place the solid material in an extractor. Information on a suitable ex:r'

can be found in the Federal Register.* I

12. Add to the extractor a weight of deionized water equal to 16 times the

of the solid material added to the extractor. This includes any wate-

transferrina the solid material to the extractor.

13. Begin agitation and adjust the p11 of the solution to 5.0 0.2 using O.

acetic acid according to the methodology stated In the Federal Register.'

14. At the end of the 24 (± 0.5) hours extraction period, separate the extracte:

material into solid and liquid phases by repeating above procedures.

15. Adjust the volume of the resulting liquid phase with deionized water so tha

its volume is twenty times that occupied by a quantity of water at 4°C eq

weight to the initial quantity of solid material in step (10) above. Conn.

this solution with the original liquid phase in step (8).

16. The analysis conducted to determine conformance with the toxicity cr:e'-cn

must be made with the methods (or equivalent) outlined in the Federal

Reglster.

*Federal Register, Dec. 18, 1978. Vol. 43, No. 243. 1

I
I
I
I
I
I
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DISCUSSION

Experience has shown that many waste samples (after extraction) can be fi1te'e

withIn 20 minutes using only an AP2S prefilter superimposed on an HA (0.45i

Some examples include: paper mill effluents, slime muds, secondary sludge. arc

ash.

Primary effluents, such as fibers, may require a combination of an APIS pre

and a DA (0.65um) or AA (O.8um) filter in addit-'jn to an HA filter to acon::

adequate filtration. In setting up such combinations the filter with the ra'

pore size is placed onto the support screen, followed by other filters from

coarse with the prefilter always on top.

Difficult-to-fitter samples, such as acidified extractions of wood bark, may r

a full complement of filters.

If samples appear cloudy after filtration through an HA filter, they should e

filtered through a SS (O.22um pore size) filter.

CAUTION

— Pressure introduced into the system should not exceed 100 psi.

— All flexible tubing used with the system should be able to withstano ;'-e

exceeding 100 psI.



FOR TECHNICAL ASSISTANCE

Write: Millipore Corporation

Ashby Road

Bedford, Massachusetts, 01730

dO Technical Service

Call: Millipore Corporation

Technical Serice

1 -800-225- 138f

In Massachusetts:

(617) 275-9200

To Place an Order:

Call 800-225-1380 (Toll Free)

And ask for "Order Services".

Millipore is a registered trademark of REV. 4/86

Millipore Corporation, Bedford, MA. 01730

Tn-Clamp and Tn-Clover are trademarks cf Ladish Co.

Teflon, and Viton are trademarks of E.I.Dupont de Nemours & Co. Inc.

I

I
I
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d. Collect Samole - Groundwater sampling will, be

conducted by using dedicated bladder pumps or
bailers. Both collection procedures are described

below.

d.a. Bladder Pump - After purging, the air hose

will be fitted to the air line nipple on the

bladder pump and the compressor will be turned on.

The discharge rate for the bladder pump should be

set around 100 mis/minute for successful volatile

sampling. This rate will be measured by using a

100 ml graduated cylinder and timing the flow. The

flow rate will be adjusted with the controller

until 100 mls/minute is achieved. Volatile samples

will be collected first. Vials for volatile

analysis will be completely filled leaving no air

space. Semi—volatile samples ll be filled next

followed by the pesticide/PCBs, herbicides, ions,

total metals, pH, specific conductance, tempera-
ture, and total dissolved solids. Dissolved metal

samples will be collected last by placing a 0.45

micron filter in-line. The sample will be
collected into a preserved container.

d.b. Bailer - After purging the well and
sufficient recharge has been allowed, samples for

volatile organics should be collected using the

first bailer volume. Lower the bailer slowly until

it contacts the water surface, and allow the bailer

to sink to the desired depth and fill, with a
minimum of surface disturbance. Slowly withdraw

the bailer, taking care to prevent contact of the

bailer line with the ground. Slowly discharge the

contents into the appropriate sample containers.

Repeat the process as necessary to fill each

1528.48 2—37
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container to the required volume. Vials for

volatile analysis will be completely filled,

leaving no air space above the liquid portion (to

minimize volatilization). Check that the Teflon on

the Teflon-lined silicone septum is toward the

sample in the caps and secure the cap tightly. If

semi—volatile compounds are to be sampled for,

collect these samples next. Proceed to the
collection of samples for the remaining analyses.

Be careful of all pre—preserved bottles. If acids

are present, open the bottle upwind and away from

the body. All samples for dissolved metals should

be collected last and filtered through a 0.45 urn

filter within 15 minutes after collection. A

Millipore filtration system will be utilized for

this procedure. The procedure for Miflipore
filtering is as f 'lows:

1. Assemble the Millipore filtration unit. Assembly

procedures can be found in Appendix C.

2. Using a funnel, pour test material to be filtered into

the unit through the Tn-Clamp opening. Attach the TC

hose adaptor (fitted with 1—1/2" gasket) to the TC

connection of top plate, using the stainless steel TC

clamp provided.

3. Place appropriate receiving vessel below TC sanitary

outlet or attach PVC hose to TC adaptor and run hose to

appropriate container.

4. Slowly increase pressure on nitrogen tank. When liquid

flow begins from outlet of assembled holder, immediately

turn regulatory valve handle a few turns to lower

pressure. Bleed air from top—plate vent valve slowly

1528.48 2—38



until pressure gauge reads between 10-15 psi. Close vent

valve and (if necessary) readjust regulator valve to set

pressure between 10-15 psi. Continue filtration until

flow ceases.

5. Increase inlet pressure stepwise in 10 psi increments to

75 psi and continue filtration until flow ceases. No

leaks should be apparent.

6. Shut of f pressure from nitrogen tank regulator outlet

valve, then open vent valve gradually to release pressure

from cylinder.

7. Remove inlet TC hose connector and handwheel bolts, then

remove top plate and extension cylinder of holder.

8. Acidify•• e sample with nitric acid to a pH of 2. Test

with pH paper.

9. Decontaminate the filtration apparatus as outlined in

Section 2.3.4.

e. Measure Water Level — After samples have been

collected, the well cap should be replaced. Static

water level will be measured again after sufficient

recharge has been allowed (24 hours).

f. Measure pH. Temperature and Specific Conductance —

- Follow procedure as outlined in Section 2.3.

g. Custody, Handling and Shipping - Complete the

procedures as outlined in Sections 2.2.2 and 2.2.3.

1528.48 2—39
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